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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method, with 
which a thin—film device formed on a substrate can be 
exfoliated easily from the substrate. 
SOLUTION: An isolation layer 1 20 is provided on a 
substrate 100, and a thin-film device 140 such as a TFT, 
etc., is formed thereon. Exfoliation accelerating ions 
such as hydrogen ions, for example, are injected into the 
isolated region 1 20, in the middle of the formation of the 
thin film device 140. After the thin- film device 140 has 
been formed, the thin-film device 140 is connected to a 
transfer member 180 via a bonded layer 160, and then a 
laser beam is made to irradiate from the side of the 
substrate. As a result, the isolation layer 1 20 is 
exfoliated, taking advantage of the action of the 
exfoliation acceleration ions. The thin film device 140 is 
made to exfoliate from the substrate 100. As a result, 
the desired thin-film device can be transferred to any 
type of substrate. 
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[0 0 8 0] [I13]*C. B3CST±5i:. 
rt-i XS 1 4 0 S«FS 16 0 *^LT(E?# 18 0 

ics^ mm) -r*. 

[0 0 8 1] 160 £*j£-r-5&*8!l©$Fafr0iJ 

m{tmmmmzHz>xm<£w>»mm. m^mitmrnmrnm 

[0 0 8 2] trlB«ffcS«»SlI*fflV>S«-&, 

iff (iif/H^i) i 4 o hizmimmwmzm. 

*U j ecD±»C^¥#:i 8 0 ®ffcM^» 
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i 8 otzmmi,. @jrr-g>. 

[0 0 8 3] mmmmmitmoms* ftmm&o&m. 

1 0 0*fctt3tt»»tt©IE9*l soo-^we. 
(&3^f^Siitt©g«&tfl£^#©Mftffl^&) ft 

snaatr*. mmm^^xa. iiT/HxitcKi^ 

[0 0 8 4] 1 6 OtLT, *^tt«»SJ*ffl^ 

^r;f7^ataS«)^; ->-JI/ U-451D(j8j 
S«) . *a#4fcXU-#>H«©*'J— #>H3 0 4 
6 OSS*) *<t**#lf«C14:*«T#-5. 
[0 0 8 5] »^PS 1 6 0 t l/T, &S©*T«iSaiK:2* 

[0086] «»■ i 6 o t it, mmizz k> mmitm 
[0087] &mm i 6 otu. mftmmmiz&om 

-fe^ 5 ^ffly-f ->>5^-;/D -210, D - 6 3 6 

[0 0 8 8] iStMO, mW&l 8 Ofi!ltC« 

M) 1 4 0 SftilTfcj;^ M^.tfS?fl8 
0 e#39»»»«(B**rt-*»^*K:tt. SlFJI 160© 

[0 0 8 9] fe¥#:l 8 OirL-TH ^KlgJtSnfcH 

V>. fe^ft: 1 8 0 «, SftlBSS 10 0 fCit^, W 

SI4ti. *5BfiTtt, £«1 0 OffllfclSHg^g (^t* 
A'-fxi) uo^ML, «i£2pJi (SUSt 1 

A*-fXt) 1 4 0 1 8 0 fCfe3f;-r-5feJ6, Ite^ 

(»Rf/HXl) 1 4 0 <DWii8.(»%k<»&m.3kfrm\Z&L 
[0 0 9 0] bfc#t>T, tfifll 4 OO^J&ODfg© 

T. (Tg) *fctt©:fb*A^TmaxKTro 

(Tg) SfcttttfllMCdWSK tt8 0 0 

«3 2 otEtTrottfi-eMtsct^fti.. 

[0 0 9 1] gjfc. £fft:l8 0©iSiW1ltti:LT 
[0 0 9 2] Cffliiftfifftl 8 0©t£6£*mi:LT 



(8) i^¥l 1-312811 

[0 0 9 3] -a)SMBi<h Ltd &?TfittWn. ^Sfk 

yn tf U>, i^l/y-yi/lfl/yM^, x^l/> 
-ftif;;«I^ (EVA) 

tf'Jigffcb'x'JT^. jRU^UX <SU75 

K jHU- (4 -^^;u^>^>- 1) . 7-ft;v 

'J^-X? l/>#Ml^f*: (ASetJM) , ^^^X>-X 
7^>#*^#. 3SU**«ftff (EVOH) . #>JX 
f 1/>tI/7^I/- K (PET) . #'J^fU>rl/7 
5>ls-b (PBT) , yj ->i'D'\^-^>5 : -l/7^U— 

h (pct) to^uixfjk #iji-t;k 

— "r)Vr V > (PEK) . ;)!'JI-f;H-fWh> 
(PEEK) , #Ul-fH 5 h\ #'J Tir^-^ 

39 (POM) , :t?U7i-l/>t*->H, ^WJ7ir 
U>:**->K\ #U7UU-h, ^#®i7tf UXXt^ 

(i&ii^'J V-) . #U^h77'JU^-ax5 1 U>, #U 

3%, 7>>Sl=fA^. *fi5R'fk#UX^U->m«»S-ai»Pl 

itti7Xh?-, x#*-->»ib. 7i;-mii 1 a. 

[0 0 9 4] ^XtttUTtt. $r-rfc#9X 
(53I^7X) . ^r-f 87WW7X, V-^ER3tf 
57, *U5E>(^7X, ^ (7JU*'J) ^7X, A*U9 
A^7X, *r7^-f g^7Xt*Jf tf^ftS. 

^-fi^7Xfil?1.fflfcffl(l '7--fK^7XfCifc'<T 

[0 0 9 5] IE?fi:l 8 0 tbT^-JsK»JBT?«t«Sn/t 

40 fc(75SrfflV^^-&tC«. TC^Wfe^ 1 8 0 frWC 

fi£}g-r-g)Ci:^T-#-l)«h<tfeC. j^fflffi-^Gaasr^-rs 
Tc^-c^a^^/N'-rx Mf^x7i/ 

[0 0 9 6] ^43, .te^fr 180IJ. «»J jttf . ttJI-fe^ 

so m. ¥m&mf-(D&otz. T/t-fxc-s^tsfe 
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[0 0 9 7] £ btC, g^{£l8 0&4* iz^y 
[0 0 9 8] [Ii4]*t:, @4(c:^ri5tc, Sfil 

[0099] cvmz. stsi o otaibfc«i:»i 

SI 2 OKflMtSft*. Cftfcit), #SiS 1 2 OlcM 
[0 10 0] ftMM 1 2 0<OJlrtlW(B*ct«/*fcf4|F. 

WMm&±cz>mw\z. »mm i 2 o^toi:t^ 

[0 10 1] TTV-v-a >£te> HBIOfcSft 

«U*:BJ£*m (#8f«l 2 OOtftfiKtm) 3W3tft*W 

11 2 0 ®«rttrK®£«tft>t-s« mm m 
it) m<Dtt^it$:tkisz>mML£L>Tmtiz>o mrc. mm 

10 10 2] #81)1 1 2 OtfJlrtime£i;«#k. 

[0103] **tt<0»tt-ci4, ^sss 1 2 o 

mmmz, z<Dm4xmzTftmm 1 2 0 sfttcmNi 

[0 10 4] C^ifWffiJtffl-f *>tt, i^JWT 
[0 10 5] ^CD-Ote, d©*4XSC0*Jfi{Z«k0, 

»BU1 1 2 0 »cttAanfc*«iEJiffl>f 
(H) ftd^BSX (N) **»fMfc;S*u ^-ntd^o^ 

«a 1 2 o©«i*39«{Bitsns. 

[0 10 6] *&<D-o»4, «Mlf-f*>ftAl8l: 
*t*T, *0«l««affl-f (H) , ft* 

(N) *§^tt->'j3> (S i) tCctO^BIB 120$ 

[0 10 7] S«lgS{Silffl^^>aA 



(9) 1-312811 
(H) , &m (N) *S^»43/U3> (S i) IZliQft 

mm 1 2 0 o^tt^^ft^itT, 1 2 0 tas« 1 

[0 10 8] »4IfifcTIHItSft3#&bTtt. 
■ l 2 pfc:)Irtt!»*J:tf/*&l4||iiBtIli*iBcS* 
£t><&T*n«^a>£*fc<BTfc<fc<^ HAH XI, 
10 Xftft. pJSJt, (&») , U— 9%, 5U», 

ttltlt (alt. 0*. r«) 
^tfen*, *©a*-et>, 120 <t>pj^ (7^ 

sun. 

[0 10 9] £<D\s-1fft&&±2l£2>l'-'*fmmi:L 
Tit ft«a*Ur-tf, HttU— tf !f) « 

**tf6ftS*, X + ->VU-if, Nd-YAGl/- 
tf, ArU-+f, If, COU-f, He-N 

eio—tfmtf&mizm^zn, w-efcx+yvi/- 
[0110] x+s/TU— rra, fi»fi«-e((x*;^ 

-£ffi£ir££a6, i6Tl»|B|-C»iI12 0l:7^ 
9*1 8 0**«1 0 0#K«*±#*:«4:Ar££i;;5 

[0 111] ^g|®l 2 0C7yi/-y 3 >$4 

i; Si***: BELT, 3fc<0»ftttS«:J&***«^ BMtS 
US tfjfe^ftfttt, 1 0 0 nm-3 5 0 n mgJJET 

[0 112] S1S1 0 0(7), 3fe^iSS^*ft-^ 

Si8*<D— W*^To H^StlS.fc'SfC, 2 0 0 nm<2 

m&izttVTmmmmmzm*:T2>ft&z*>-Do 

<k 3 2 10 nm£t±<&»ft<0^ WAH 

X e - C 1 x^yv lx— +f-^£ (jfcfi 3 0 8 n m) , K 
rFl/-« (8S2 4 8 nm) &i:*BBIt"rs. 

[0113] £*t, ftmmi 2 otc, HAtf***^ 

£\ BBWSn^U'— tf3tO«fi«, 3 5 0*^120 0 

[0114] sfc, B8»*n«>u— tf*<z)x*;u*-« 

W\z, x + S/TU— -tfow^tox^;^— 
1 0- 5 0 0 0mJ / cm 2 SjS<h-r^^^W^L<> 
10 0-50 OmJ/cm^g^t^WiOff^l 
V^o S^c, BBSt^FMtt, l-1 0 0 0 nsec Wmt-T 
Z><Dtfft&L<* 10-100nse cggit"^)^ 

io»iUi. x ^ - sea aqg ^ ^ * rz 

50 1 2 Ot»ilb3tBH*t5e^«kO*te9Jil4 0»C«H?» 
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[oils] tz&. ftmmi 2 o zmmutzmmmm 
fe^s i 4 o iz£-vmisTm&wzR&-rm&<Dtt?iLt 

-Kirs) i2o±tc^>^;u (Ta) m<D&mmi2 
4&mi&-?z>jjmtf!)bz>. cnfccfco. #&ibi2 0£ 

[0116] ifctC. m 5 KtST «t 5 IC, IffilOO iZt) 

s^dat, c©asi o o&ftmmi 2 O^efSflttS-a: 

[0 117] >&\z, 0 6 K^T J: 5 SfflT^5» 
giBl2 0£. flf!*.tf8fc», X.y^>if. 7-y»if. 

its. cntcto. «ig¥B (sustVH'xb) i4 
[0118] mrnvtzmmi o oct>#itiB©- 

1 o ofr&mx^zo&ottmmtzttm. *<frtt*m-e 
«rijanTv>a«^»ictt. isiooii sskb 

[0 119] «±©J:7S;§Ig^lT, SEig^B (» 
Ir/HXl) 14 0ff)e?ftl8 0^©g?^7t 
*. ^CO^. S£?i (llf/HXi) 14 01CP& 
f3 S i OiBt<©MtS*\ ttfcSPB 1 4 0 Jt^CDiSlSii^ 

[0 12 0] d©«fc^c, ttfiJ8l^-Tr*S«e^B (» 
If/Hxi) l 4 0 g#£ifi«t;:iflfl-rsw-ett& 
<. Sfc^B (iif/H^I) 14 0C»$Sftft» 

KBtc*t^Tfaj«i-rsfc«e), «emm« (t^in 

mwm i 4 oro«uM«tt**ij#-rsc<i:^T^-2). 
[0121] -jk\z. mm. 1 0 OK^KM 1 2 0±K. 

SS^^/N'-rxB 1 4 0 <hLT0i|x.«CMOS£fiiCDTF 
ig7n-fcXC90i]£0 8 ~0 1 8 &m^Tm.W-?Z>. t£ 

c<D^u±^m<pizxmm^n^mm^mm^^> 

[0 12 2] (111) HSCST.fc'SC. S3tttS« 

(CTAtfeuss) looic, ftmm m*-iz> lp 

CVDS(CJ;D^^nit7 ; E;U7 7'X->Ua>B) 1 

2 0 t, + RUB (#|;U;f. S i Oj§|) 142t, 7*: 
;U7rX>"Jn>B (#J;UfLPCVD8;K:J;9^B&£ 

n§) i 4 3 iizmmzmmmf&v, m>T, 7^7 



(10) #H¥ 11-312811 

7XyU rj >B 14 3 <D±M\Zii^^<b U~if-5fe$rfiB 

3>I143BSgSfl:bT#Ui"J3>It&5. & 

T*JS-r^^^tC«. ±B!cD#lBB 1 2 0^©t'-AX 

^■5J;5(C (#^->7>fc*-ACD«-&t;iB§K) , pg— ® 
^f^2gW±^Bg|tfsn-5C<i:*W*L^. CCDBS-K 

\wtmnttz<r>mm\t.ti.< , £-SHa*f-rs;i<hX7^j!x 

i0 77X-/U3>| 1 4 3^+^(Cf?i^S{t;T#S^e,tr 

[0 12 3] ffl^ilffl-f ^->waAXg»HJg^<t 
LTtt, ftRBB 1 2 OWSIt*^!. ISfiftWfca 

rK^*>aAa**iix£S;£a?£?;£Lu,, 

[0 12 4] Sot, tUTfi. 

(A) i8»MI 1 2 OCD^Bfc&X&oT + PBlB 1 4 
2©Jgfi£i!fj 

(B) *RSJB 1 4 2®MlTSoT7 : e^7 7Xi''J 
a? 3>gl4 3©MM 

(C) 7t^77Xyij3>|14 3tf)MtiboT 1 
^©SSJIfccofcsbCD 1/ — If 7— — JUS CD (til 
cOU-ftX^ <tfc5. CCO (A) ~ (C) CD^Tte, 

(o <D&mmm&&%fif$iL\,K ^vmmt, 7^ 

77X>"Ja>il4 3CDJE?i£XST&fc>^7-i'*;UB 
C9i5j&Xgte. li:[#T-4 2 5'CligcD7a-trXfiK£:& 

*RC»M1 2 0tttAUT*5i^Cf4. ***«3 

5 ot:«±coia«tcT5i-f?iB 1 2 oa»sflcw-a**a»» 
50 3. Sot, iiitffiJSffl-f *>oaxxsf4. 

B^^acDj^JS^fW (C) iCTffoCi^ffSU^. fc 

H#t&fr>fcft. gMSftftl (A) (B) T!fc*M?IDB-C* 
•5. 7t;i^77Xy'j3>Il 4 3!i«l/-f7^ 

— JU*nT#itt*fl:*nfc«©BK:. *WflEiiB-f5i-> 
CDaAKjgBbfc^-^^DT^&^Ci:^ ^ 
>5*X*Wtt±#*bH. (A) (B) ©B^KttiM 
-S?©3B£e#**B<. (C) C9B^l'«. fciATt 
Jl^77Xyij3>I 1 4 3 SttK^-vW^CfctL 

[0125] ccofiisi{£jiffl'r^>aAxg«, 
-r^^t.. ^A«*5g-f ^->^aAt-5coTa&n«, * 

*^-r^->^m»fC«toTJ!inaT«>Cttr. »8IB12 

[0 12 6] <*>SAIg«)iW» (D) tLT 
tt. U— tf7z:-;^T-S>oTfe«tU. dC0B^{Cl4. 
50 fY^;H«t*53»^7X^LTi't>aAtn 
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^tvftAigtcvx^ai^sns. \z 
(i8 2) «i»t. a 9 \zm-r&oiz, P~tf-7X- 

ft*;p/^->tl/T7'f 7>H1 44a, 144b 

[0 12 7] fdHKEJtffl'f ^->aAXStt, ^(D^SgB# 
m (E) tit. (A) ~ (D) JJWdfc. Si 

2ig >»&xm) mzmm-rz>z.t 

>K144a, 1 44bltJoT, 7-f7>H4 4 
a, 1 4 4 bft©^*;Mg^£2*(6]T<5SltfH::, vx 
^->2 0 1*»)SLT*<. L-T, 

iWHSiiffl-f *>0j;uf*ifK »«tBl 2 01: 

/t^->2 0 1 «H$i$n-5. 

[0 12 8] (Ig3) 0 1OCSStl5J:5lC, 7-f 
7>Fl44a, 144b*a5^'-h»SI148 
a, 148b?;, t*JxJ4\ CVDffil:<t0Mt5. 

[0 12 9] HAMSiltflHra-^ftAlStt. ^-©*JSI$ 
»3 (F) til, ±mVlt (A) ~ (E) «fl.fct>, M 

3ii (y-Ma»«) mznMTzciitf-czzo c 

©iil^fCti, 0 3 2 C^T J: 5 C. y-Hfi»il4 8 
a, 148b±f*9t, 7^7>Kl44a, 144 

bi*j©^-ir*;nn*t»iajr*«^K:, -7x^/t^-> 

2 0 2 £Mlt*<C«i:i!)SjftlK 
[0 13 0] (184) m 1 1 iC^StlS^'Stc, #U 

->u a >*-sntt.**jnfj&*e&.5y— i 5 o 

a, 150b?Mt5. 

[0 13 1] (18 5) m 1 2fr^-TJ:^lC, #U-f 5 
We.ft57X^I17 0S:MU y-MIl 5 
0b*i^X^I170€VX^tlTfflK -fe;l/7 
T^O-C, #J;U;f#D> (B) eo-f *>£A£fT "5. 
:ni:iot, p'1172a, 172b*SM3tl 

[0132] mnmi&jih t>Exi8n zrv^mm 

m (G) tLT, XxEbfe (A) ~ (F) fiWcfc. d 

©#nW*>ttAia<hRPSK*lt 

5. ;©IS, ^JX.«B 2 He (5%) + H 2 (9 5%) 

•S&SttT, #StJI 1 2 0 STHJtr*. 
[0 1 3 3] teiS. C0tfy-htffil5Obffl3 
1 ©VX?/^ — >2 0 USWii3 2C0VX^/1^ 

-> 2 o 2 tHfliKHMB-ratf. an»«JEK:j6i;Ty- 



(11) 4#B8¥ 11-312811 

hnffi,l 5 0 b±»C$e>lC-7X^HS:t8:ltSCt*tT# 

[0 13 4] (I@ 6) 0 1 3 KTrTJ^K:. jJ?'J< 3 
h'fA^&STX^l 1 7 4£JBJ£U y-Nfil 5 
o a*it;vx^Ii 7 4$?X^tltffll,K -tr;U7 
77-f>T, «*.tf'J> (P) 0>-f ^SA^fir?. C 
tlC^fcoT. n 4 1146a, 14 6b*SMSni>. 

[0 13 5] *WffiJtffl-f*>ttAl8t4. ^©IIJSBt 
XH (H) ill, -hSgLfc (A) ~ (G) JBWCfc. C 

#J;tflPH3 (5%) + H 2 (9 5%) ©Zi 

-&#x£7*^x*v{bu -enciD^snfc'j >-f * 

T. 12 0 iTSiJ^-TSo 

[0 13 6] S*. C©*^tty-M115Oa*{0 
3 1 0)-?X2 A? — >2 0 1$>-5U(4^3 2©x'X£'/1 
# *->2 0 2 tpmcfcttf***, JP^SJEfCfSUTy 
- hS® 1 5 0 a±iZZ iblZ-?7,?m&&rt%>Z\iztf-C 

[0 13 7] £Ac, ±e©f«HieaMH t>SAI8ffl 
HiSBfifl (G) (H) tt. l85»[/tl86T©V- 
X. KW>««^©*IC*SK:*>aAX8i:EIB*-C* 

[0 13 8] (18 7) 0 1 4C7rr«fc5K. BIS]&& 

11152a~152 dZMf&?Z>. 
30 [0 1 3 9] CCDJcoKLTffiJJSSn^CMOSlfit© 
TFTtf, 0 2~0 6t-*3ttSffie¥g SIf;H^ 

s) i 4 otc^a-r^.. mt^mmmi 5 4±t« 

[0 14 0] (18 8) 0 1 5C*ti5K, CMOS 
*rtroTFT±fctt#BiLT©X#*->»IBH 1 6 0 
*»(KU ifctC, tOI#+yiiI16 0^H, 
TFTS8?* V-jW97>mW 1801: 

tf. €^#1 8 0 tTFTtSif (&-&) TS. 

40 [0141] &*« 1 6 0 \3.m9mm<tm&mia 

[0 14 2] (X8 9) m 1 6 {'TK-Ti^lC. igftttg 
£ 1 0 0 C01I^6, t&jxJf, Xe-ClI+x?l/- 

■tf-jt*!H*fr*. :m:iD, fl-ma 1 2 0 ©gftfc 

[0 14 3] (18 10) incstioi:. SRi 
0 oefi^Mtf-*-. 

50 [0 14 4] (181 1) Ml:, »liai2 04X7 
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k, cMosiaoTFm iE^i*i 8 otters n 

[0145] <m 2 (Dmm<Dmm>^z. *3zw<»m,2 
<r>mM<r>mm\z^>\i^x. m3 3^m3 s&mmLxmw 

^KD^m<Dmm<Dmi-m6<Di:m\zm^T. m 
33^35 ©xa^iian^n-So 

[0 14 61 CCC, d(OJB2©*JS<Z)»IBTtt, H2 20 
-H5»C«-r»«IJIl 2 0*«JBl»Pi«t#Sn-5. * 
&, £©*2<D*M<D»«7?tt, 13-06^fll 

H 3 — B 6 <D&&W 18 0 ^-^^fftt 
SEot, £<0*2<&*«<0«JBfc:j;ntf* a 
6©Ii*«»7l/&IWm tgfI14 0^2» 
(Ml 6 0^LT-*g?ftl 8 0C(E?Sftft^t 

Kft£o 

[0147] Jg 2 O *SB(0^T«, ^ 2 #j?g 

n 1 6 omtKtemmM&mmM. *m&mmwf£w 20 

S 1 ^Kl 1 2 0 tftJtCD ^-5 C t 

a*-e^£ 0 c^tt, C0i2»n 1 6 ov<omm& 
z>iztb\z. ±mvtcm 1 onmoMmizT&iw 

Ltd ^>&A£fr 5 d <h*«T€r-5. 
[0 14 8] J^T, S6(DXS^{r^Sg$n^S3 3 - 

[0 14 9] [iiSDXg l]H6<DXgfc:ttHT, S3 3 
{C^-Tck3(3, flf/H7l 1 4 0 COT® (ftfflS) 
fc, giI19 0^^lT, r*fifi2 0 0 *»ft 

[0150] »*S 1 9 0 £«j£t-*«»^(D#5fi&0y 

tt. Plx.fl X T mV—Y?k, yijn- > 

^H, V^&*fc<0Tf*>ck^o C<D«t5ft»tll9 0 

[0 15 1] iMrESfl:att3VM«ffiV^«d. 

*SMfU S6Cr*(E?#2 0 0S:SteL&^ Ift 40 

mmmmv&mzfcc & «<t * » k ± o tteaftnft* 

[0 15 2] «»a*t3tBEfl:l!a)«^, »^L<«7t^ 

sflchbrti. mmr/u xmiz&wz5-?L\z<^mftm 

^1 8 0, 2 0 0^M«^6^BaStbTt)fi^. 
[0 15 3] &*3, S^<hgft:9, -^£¥ft2 OOffl 50 
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izmmm 1 9 0 s»«u *©j:k:mem (»«5V* 

-fXJI) 14 0*»iLTfe«tK M 

**2 ooaw^fgi^ft^i^cit 
1 9 ow^teufciK 

[0 15 4] ~:k&^&2 0 O^LTft #HKS$n 
fr^W* Sfi («») , tt£a9I&IEaWttf6ti«. ft 

[0 15 5] n^(E^ft:2 0 0 mJfSSS 1 0 

fei^o *-<0Hfitt, aMSWCtt* Sffi 1 0 OflSfcSfi 

(SIf/HXl) HO^Ml, 
^@ (ilr/UXi) 14 0§-*fi?ft2 0 0CC 

mrzrz®. r*fi?ft2 0 0i:g^ti5#tt, wk: 

Kjfctttt, &3£¥Jf (ilf/HXl) 14O0M(O 

^fc^ft: 18 0 Kt^TfcRSi-e&S. 
[0 15 6] Ifc^t, 8tefil4 0(Z)MWlS<Z) 

0, 2OO0i«#»tLT, ^7Xg^S (Tg) * 

— Z^gfftlSO, 2 0 0H #^Xfe 
(Tg) *&ttftftj«3W«F*K»i8 0 orJ^T, 
ctOffJb<«5 0 0t:^ S6t»*L<f4320 

[0 15 7] — -^K^ttl 8 0, 2 0 00 

[0 15 8] CCD^oU-^ -^te^ftl 8 0, 2 0 
0 I, Ttt, *«^J««IB*fcttftaif7X 

[0 15 9] ^fifittfttLTtt* J»RTffltt»IB, gft^ffc 

-SSt:-j«l^ (EVA) m<D#V*U7s(>. 

tPU- (4 -*^Ji"^>^->- 1) . 
^•U>*fi^*, #U=J"*«*# (EVOH) , *'JX 

j-vy^fvy? v (pet) , *'J7 p fu>fi/7 

^U— S (PBT) . 7' , Jy^PA+1t>fl/7^l/- 
N (PCT) ?^*ijxXrik *»Jx-riK #UX 
-rJ^h> (PEK) , *iJx-f^x-rJ^h> 
(PEEK) . *'JX-rM^H, #'J7t^-^ 
(POM) , *'J7iXl/>t+yF, ^tt^'J^^x 
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^ttX^XbV-, X#*3/«W, 7xy-**B, X 

UTBHB. ^ ^ ^ >Mfl§, ^ttfttfUxxyJk y'J^ 
8£rft, ^1/>K», *UT-TD-f#*«*»f6n, c 

[0 16 0] «7^ttilTlt ^-r$#^x 

^x, *usk«7X, « (t;p*u) #^x, /tu* 

»^fi<, $&, 2jnXfcJ±i&W«BT&0, L 

[0161] — ft 2 0 0 i LT£j£#IBT«jS;£ 

[0 16 2] ft 43, X#i£^ft2 0 Ott. 0U*_tf, ttB 
[0163] $ 6 — X^e^ft 1 8 0, 2 0 0 

[oi6 4] [iiinxS2]*K:. 1a 3 4 tt^TJ;? tc, 

S2^«iaT*^^J§H!ttS»Hl 6 O^rUn^L, 
H££7c&, -#£^#1 8 0£, llr/HXil 4 

8 0 izttmLfcmmte&mmm&mik-rz c tr, :o 
-#ce^ft 1 8 o^»oigbf?fijffl"r^ct^t?^^ 0 

[0 16 5] Sg2#8IJl 1 6 0 <hLT±5*Lfc**tt» 
*«l«:ffl^fc»*lrtt, <ht)^2»8IS 1 6 0$: 

6 0ft*tf«***«*ffli:»tta*n«ct^. S2» 



(13) #H¥ 11-312811 

sis 1 6 0 tvx±mi,fzmmmtz\tMftmmm\zj:K> 

l#Bt)I 12 0 tH«i:7yi/-ya >S£ffl^fcJ§£' 
tcfct, »CJ;oTS2Mi 1 6 0£«B3E*££ 

[0 16 6] [iiSnxS3]««fc, S«f/HXH4 
i0 0<D^ffiiCtt^Lfc|g2#f8tJil 6 0&m3kTZ>Z.t 

T\ g|3 5i:^t<fc^i:> -*g¥ft2 0 0[:£?$n 

fc*RfA-f7l 1 4 0 uCT, 
^(Dr*gfft2 0 0l:»t5fIr/HXil 4 0£> 

«B«fiua* 0 2^-rj:^tr^«j<o*ffii 0 ok:***- 

[oi6 7] &±<D&otsi&j:mzmT, $efi m 
JK^/t-fxS) uo(or*gfft2 0 0'\o(Ef^ 
*<d», (lif/Hxi) 14 ok 

20 mm<Dmnm^mm<D&nm<bj&&m%nozL 

[0 16 8] * 2 (&*J8<&«IS-Cfc*, «fiJgt*Tfe^« 
g^Jf (fir/HXl) 1 4 0 iftSritSEtMliTS 
C0t?«ft<, il^KBl 2 0&tfJ6 2#ltlJIl 6 0C 

K« (te?H4 0) <D»tt. ftfWlc^^to^f, 

[0169] <i§ 3 <Dnm<DMm>±}&<Dm 1 , » 2 © 

*«C»iTRWbfca*&fflV^i:, «AH 019 

v>r ^ p n >v*-*&mm<Dmfo±.izmf&~cz2> 

[01701019 (a) Ttt, ^Xfy^W^ft 
5 7l/ + y^Sfil8 2J:l:, ilf/HX^ffl^T 
0WM^nfcCPU3OO, RAM3 2 0, AfcB2/ 

40 ZfztiXD* 7 : t^7rX>' l j3>(DPIN^^It 

£±R§mfti3 4 o«$nn^o 

[0171] 019 (a) (DV-f ^DP >tfn--^te:7 
U^^7 r ;i/S«±^^J5S^nT^^>fei6, 019 (b) 

[0 17 2] <*4 0*tBO»tt>***0»JBTtt, 
±^©I«f/HX©fe¥fti?:ffl^t, 0 2 0, 0 2 
1 tc^^n^cfc^ft, 7^r^VhU^Xlfi«:ffl^ 

50 S-OBjfi^D-feXOWt^^TK^r*. 
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[oi7 3] m^m^mmom^) 02 qiztkt&o 

\Z. 7^f^?hiJ*7lO«S^SfiH nv9 
7-f hf©IM3e»4 0 0, «;M£fi4 2 0, 
*7h'J^XSS4 4 0, *£H4 6 0, »(6jSS4 8 0, 

[0 17 4] £*3, *^©7^f>f^hU^XSfi 
4 4 0 <h*rftgS4 8 0 \z7?7,=?y$y 4 ;UA<£>£5 

[0 17 5] **i(Z)ilT^ffln7^T^ h U 
^7XSfi4 4 0ft H*a&4 4 $ 

^<A*) 4 4 4S««6bfcK^>r A^H07^f^y 

[0 17 6] C07^f>f^hiJ^7i«a8iSB 
tf)gg&co#rS0#S0 2 1 Sfc, %ii£;K£fll 

(©S»<Z>IeIK«I«^H 2 2 JdTK^n^o 

[0 1 7 7] 13 2 2 K^Sn* £5 ®^SB4 4 2 
te, y- h**y- MUG 1 \Z&Wt2tl, y-X • K U"f 
>w-^T-^8Dii;fta^n, y-x • KU-f > 

©tt*34JM4 6 OfcttasnftTFT (Ml) fc, ft 
i4 6 0 ££^tfo 
[0 17 8] tt, H7<A*-«B54 4 4fi, iB*«©T 
FT (Ml) chfejl^nirxt;: A D^j££*i£T FT 

(M2) t^-ei/ssns. 

[0 1 7 9] HI 2 l<Z)fc«f^$nScfc^tC, BXSM 
4 2i:*«TFT (Ml) ft, y-X • FK>il 
100a, 1 lOObt, 3 L *>*)U1 lOOet, y 
- hffiigblK 1 2 0 0 a y— bMM 1 3 0 0 a <h, ffi 
»IK 1 5 0 0(h, y-X • HH>ill 4 0 0 a, 1 
4 0 0 bt4tAt*«Sn5. 

[0 18 0] #bs#^ 1 7 0 0 teiB*««Ta& 

0, #HH«^ 1 7 0 2(M$lgl 7 0 0#M4 6 0 

^«ffi*aijn-rs«« (»ii^<z)*jEfflj&n»«) £^ 

To 0*, EfaJgte^BSLT&So l*tll7O0B 

i to (*aaa!©«a/^*;KD*^) aai>tt7\n^ 

1 7 0 2 fci5t*T, ®fSf®& 1 7 0 0 <0T<0Tiftf6»K 

(*pas) i o o o»4^±t»ssm:t»*3W, <&-ru 

I) 1 0 0 0 3^»l^fcftfc*»^©«jEBijpo!)«5tf^)a: 

[0 18 1] 0 2 KDftmiZTKZftZ&olZ. K 

7<A-»4 4 4Si«t5TFT (M2) tt. y- 
X, FK>ill00c, 1 lOOdi, ft>^ 
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(14) 



nooft, y- bmmm 1 2 0 0 b t. y- hms 
noobt, 1 5 0 0 y-* • h u-r >m 

mi 4 0 0 c, 1 4 0 0 d(h^tM$tl^ 
[0 1 8 2] 0 2 1 K&t^T, #H3#-^ 4 8 0 

hu m?L\z. ^fsiss y-^7xsg) t 

*CK IMB#**4 8 2li*a««"C**. #bs# 
^lOOO^S i0 2 Jg|T&r), #H&«-Gf 1 6 0 0141 
mtfi&R S i Oa^) TfafeO, #HB#-^1 8 

ooiiati^s. #iwi9oon 

[0 18 3] (»ll«^£B<BBig:7D-fe;*) HT, 0 
2 1 o^a^^JKofiiS^n-feXJc^^T, i23- 

[0 18 4] 0 8-018 i:^^(7)g!iiyn-trX 

^It. 023^)J:^&TFT (Ml, M2) ft, fiflf 

XS) 3000 ±\zm& u 1600 £*itj$-r 

-ft*. 0 2 3 fc:*V>T, #HH»* 3 100ft MM 

^? JH) i2 3T(t TFT (Ml, M2) 

Hftl:nS0MOSFETi:LTW. fiU CtllCS 
^£tl3fc<Z>TH&<, piOMOSFET^, CMO 

[0 18 5] 0 2 4^tkTJ:^^, MUl 6 0 

o^^zsymmmmi 0 0 oMR»i:i^f>yu 

*fc«KB!P«4 0 0 0, 4 2 0 0«»«T5. Ctlb 

J& &43, 0 2 4"CM:BIP«4 2 0 0K43^T, 
TfifeffiSM (*H«) lOOO^iCRlSUTl^ 

■ (^bbs) 1 0 0 o^aHifc»{c«S'v<o«ffiBnjp(o 

[0 18 6] &\Z* 0 2 5 tCTKTJ:^^, ITOI^§ 

1^47;^— zL<y&%t<z>&mfr*>u%>mmnmi 700 

^ifcO, 7JR-a^A§^I^f^^[:f4 
E#tSa>»fl/x*;Ui:&£. ^tc, 02 6(c^-rj:o 
fc. S^S 1 8 0 0 1 9 0 0 £rfg£- (ft 

40 [0 18 7] 0 2 6 ICS*- J; 3 IC. 1S3 0 0 0 

*>\z&z>ftm*>mmLTttmm 1 2 o^*fi«tsa*^ 

CCDfg, S«3 0 0 0*5l**|^-r. CCDi: 
9l*«3ftJL»C*e^©»*J(La:^<Z)T, TFTft 

[0 18 8] ^fC, ft&m (U— tf— IRJRJB) 3 10 0 
^r^^-r^. Cnc«t0, 02 7 ^TJ:^^7^f^ 
^hU^Xi«4 4 0^«t*. ®^«@1 7 0 0 

(d&w (»mmm 1 0 2<z)««) usaBLx^o, « 
50 ftt^tawftfta^dia^t^s, cco^, 
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f^vh u^xifi4 4 o (Dmmm (s i o 2 ft£(£> 

+ F*UI) 1 0 0 0 OSffiMI/I*11 1 7 0 2gI[: 

[0 18 9] ^LT, $ G^^cO^M^H^m^ 1 7 0 

£nfc*tfaS1£4 8 0 £H2 l^J^f^Vh'J^i 
t£4 4 0 £Z$i±tt TlifltU PiSt^F* 6 ] 

[oi9o] <ms<D^m<Dwm>m2 ziz^mnom 

[0 19 1] l»©llr/HX^ 
[0192] O^D, *#&St£7 0 0 0±tC, m&\s} 

<D^^m=f\^, mm^7 iooa-7100 p^mfc 

\z, mmmizte, TFT^EWM^nx^^o 1^2 
8\z&^t. mmmn7 2 1 ote^i§i-c&D, 
^7200 \zmm&-c$> vy , 7220 fc*y- n 

tlTSD, #B8#-9 7 2 3 Otili^milT^^o 

[0 19 3] ««tt<&«^a£«**0iIb«JBU 

[0194] <m6<Dmm<nmm>*¥z*n<Dm6<Dnm 
(nrmzm 2 9 i:^t 0 

[0 19 5] *^JfiO^O!Rra«, J:jJO)»iTAW 

±ir<z)^if< >;i/-;i/) «f^»if/Hx (o£ 

[0 1 9 6] ^2 9Xte, F A*-J£i£cDT ^ ^- ^ >r 

v h u ^ xmmz&^x. mm& ( 7 1 0 0 a - 7 1 0 
op) iot). ioftw^ait^D-fex-c^snfcF 

^-f/\ + [Ej&§ (8 0 0 0-8 0 3 2) tt»HI<Z)te^^ 
J;oTSS6 0 0 0<7>«HfcftsricLT*£ o 
[0 19 7] F7<A0B*»ftt5'>7hUyX^ 

I*TFT«k0t)BE^t<T<t< t cfc^T, HSiTF 

t ctoti^T f t htzz&oizVTmmmkzmz c 

[0 19 8] **J6(DJB«^cl:ntf, WtWtfr-)Vl"<)], 
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(^2 20»ih7>vX^M2) tt, IS^TF 
T^«^»HBE^«S:<OT, lU^T F T <hl*I — :/niz 
X /H— »W-;i/-;U7?»i5E b T t> cfc 
[0 19 9] 

[0 2 0 0] (USSCT 1) H5 0inmXi5 0iniDX]?$ 
1 . 1 mmOH^SIS (ftfbiSC : 1 6 3 0t, m& : 10 
i0 7 0t, X^'>TIx-ifOSii^ : Bffl 0 0%) 

Jl) tLT#M'>U3> (a-S i) jg|£fl£EECVD 
S (S h H 6 #X, 4 2 5'C) \Z&?) #BI 

[0 2 0 1] tlBitbtS i 0 2 

I^ECR-CVDS (SiH 4 + O2 #X, 1 0 0 
t:) laDMIL ^P^HOKiittt, 2 0 0nmT&-^ 

[0202] )k\z. *ib«±k, fc&wmtLTmms 

20 "0nmO*ftJt^Un»R*fiEECVDffi (S 12 He # 
X, 4 2 5*0 tc£D^f£U uO#fi«y'Ja>Bi: 
U-if3t («S3 0 8nm) SrRPJfUT, j»fi{t£-t*\ # 

y-X- KH > • ^r^£&£««£JgJj£L/fc. C 
TEOS-CVDS (S i H^+0 2 ^fX) tC^O 
1 2 0 0 nm^y- h»IiS i Oz £»j£bfc«, ? 
-Y%L®mSL\Z>?-VnM (#'J2/«J3>i:Mo»©J( 

U fflft h^>^X^£fl£j5£bfco CCD^I^BtK, * 

y-x • Fu>r >««ic«j«sns«aR^E«, 

i«Sft5»*H A 1 cfcO^iSBt^O^M (»XSO 
[0 2 0 3] ^fc, WK»^F^>> ? X^<7)±^, m9V 

mmtmmmm^m^^ mm: 100^) , 

e¥*iLT»2 0 0ni!DXi3 0 O11XJ? 

si. inB<o*ai<z)a^a:^5x*« (y-y/f^x, 

ttftjft : 7 4 Ot, M: 5 11t) * 

[0 2 0 4] Xe - C 1 X+i>Tl/-1f («fi : 

3 0 8nm) ^E^StKffiO^ 13 3 1 Wl^l;::^ 
50 t-^*t>***1'5Ci;^ ^giBtC^IgS (Hrt 
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1 I+->Tl/-fOi^j|,f-^SIi 2 5 OmJ/cm 2 . 
^St^ratt. 2 OnsecTifeofco &i>. x+^U— If 

n K-i«it«)idtt. me 

(0j*J4 8mmX 8 mm) (3X#-y hBSIfL. £©X#-y H 

« (0!I;U4 3 7 8mmX 0. 1 mm^ 3 7 8 mmx 0 . 3mm 
(Ctl6ttX^;^-<D9 0*£*-ha*#SnSSi£) ) 

* L 75: # <E> .1 St L T ^ o fz . 
[0 2 0 5] Com. H^Sffittf^XSfc 

fit. 

[0206] tf^x^sBw+MBwaiscti- 

[0 2 0 7] fc*. «E?fl!i:65?37XSfi*^Sfi 
J;9;*:£fc*ffiT&nt4\ *mt«sja>«t'5^53SS«^ 

UT*BU )!/7^««±l:. BgStKlcBjSiiTttttff 
!gh7>^X*©&J;Q^<©*llgh7>^X*£^l& 
•T*Ct*«T#*. S^C, tf^Xg&itCfcgOilLia 
BU TO:<t^<0»If-7>yX^^MT5C 

[0 2 0 8] (*JfiCT2) #*B£. ^SiB^ya-fe 
XICTH (tKS) *2 0at%-g-*TT5#SR>'U3>BI 
tL«:K^.»4*H« 1 tHiKl/T, iKN7>^^ 

[0 2 0 9] fc*5, MIy | J3>I't'©HiOiS 

[0 2 10] mmM3) 7>!H8£, Xtf>a-RcJ; 
D'/JU-y^ttTfcJfcLfc-fe^Sy^XWK (la*: P 
bTiOj , mm : 2 0 0 nm) <h L-fe^^liHSgW 1 t 

[0 2 11] (HSfi^l4) #B1B*, X/ty*U>iffc 
±0^Lfcir55y^X»Bi (fflfig : BaTiOi , 
■IIP: 4 0 0nm) t U 1 tHiCUT. 
*Mt h 5 > >*X * ©fes? *fr o fc. 

[0 2 12] (*Jg«5) U— »f-7yu- 

>£KJ:9^BKLfci:7 = y*XM8l (fa*: Pb 

(Zr, Ti) Oi (P ZT) . HJP : 5 Onm) tbfc 

[0 2 13] (*1IM6) X£>3-hCJ: 



(16) 4#BS¥ 11-312811 

»)»*l/fc*'J-f 5 Hit (RJ* : 2 0 Onm) iLfcEtfl 

[0 2 14] CJfc)IM7> ttlBSS:. *K>3-MCJ: 
0Ml/fc*«J7x=l/>»A77'fHI (If: 2 0 
Onm) £ L&EtMi*lM! 1 tmBKLT. SSRS7> 
^X^WfE^Sfrofc. 

[0215] (*IS«8) X/Xy4"J>yc 
<fcr)^*L?iAlB (SIP : 3 0 0 nm) 

io mm i tHicLt. mm H^>>?x^©«g¥*ff t> 

[0216] (**W9) HMtfttLT* Kr-FX* 
J'VU-ff (i&S : 2 4 8nm) £/8^fc£W4*J609 2 

43. ^StbfcW-1f©X^.;l/^-«Ktt. 2 5 0mJ/c 
m 2 , fla|*BtPBl(4. 2 OnsecTafe-^fc. 
[0 2 17] (SSJSfisjl 0) mttfttLT, Nd-YA 
I Gl/- tf Uftft : 1 0 6 8nm) SB^fcCWMi*"**! 

-39 *5, fl8£tU7t ■ tf©X*;i/^-ffifftt. 4 0 0mJ/c 
m 2 , SB|tBt^(4. 2 OnsecT&ofc. 
[0 2 18] (*S6{*J 1 1) tiifrW-mtVT, J«fl:/n 
■feX 1 0 0 0'C(r < i:-5/PU->'Jn»K «^8 Onm) © 

*K h 5 >->-X^©e^^fTofc. 
[0 2 19] (*Jfc0H 1 2) gf^tbt, #U;*j-# 

*- h (i/7xsw : 1 3 cc) momm&m&m^ 
tz&n-temmm 1 t^scLt, 8ih7>yx^rog 

3£? [ 0 2 2 0] 1 3) !E9#tUr, ASWIB 

W7X£M: 7 0~9 0"C) §?©j§F9JS1££ffl t>£ 
2 iWBKbT. iIh7>i?X^©^f 

[0 2 2 1] &mm 1 4) fg^fttUT, #'J;*3MI/ 
^^^UU-h «7XfiM: 70~90t) S©jg 

>->-x^©e^&fTofe,, 

[0 2 2 2] (HJSfisj 1 5) fi¥ftilT, *Ulf 1/ 
>^U7^U-N (#7Xl£#.6: 67t) i3©^HJS 

^X^©te¥SrfT-7fc,, 

[0 2 2 3] (HJgfisJ16) KfftibT. KffftiKU 
X^b-> (7^7X^.^: 7 7~9 0'C) 13©i§ip!g1£ 

^©^^fTofc. 
(*ffifi3Jl7) feffttLT, #iJ7SH (7J 7 Xgg 
*: 14 5*0 »03«££&fll»fcK*tt$tt0|9& 

[0 2 2 4] (H]f«0i|18) gf^tLT, X#+->^ 
50 (^7XgM : 1 2 Ot:) »©SWSK*ffl^fc« 
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to 2 2 5] (mmm i 9) can* tux, #u*9^ 

/^?Ul/-h W7Xgg,fi : 7 0-9 Ot:) §JOj§ 

[0 2 2 6] mmmi^i 9iz-d^x. ^*v?n, m^m 

[0 2 2 7] J^±a?^fcckoH. 

&mm<ntizftm&?izmmtz<ftoc£&x%tco z 
&fz\zMf&-rz><D\zmzte^tm. $LWtfi^%mm. 
®jfcmiztti<Th. mwiz&v^n&wmt'zz.ttfx 
[0228] w\z, &^mz, &m^f&mm j PM&<D& 

<D&&&'£&&<D&m^Z>Z£&X^Z><> ^(Dfztb. fi»J 

>TFT) SJgricUfcSa^^f siiig-rs^iR 
LTte, S«£LT, Iiitt(:«n^5^^7XSS$: 

izmmTz>z.ti&x&z>&?tzu2> 0 znD&ofcmiSL 

[0 2 2 9] f*fc, Hi©«I:54ajSt«L^t,, 

m&mm & m&t % z t &x * % 9 
[0230] &tz. £<D&otemm&<Dm*mm*. m 

jKBnxhfcftfcsn*. 

[0 2 3 1] 

[0 2] ^MOWIR^/^XtDe^ftoai^JIS 
OJgJgfcfcWS^ 2 OXg£7rcT#r®0T&£>«, 
[13 3] «B^^|l^HXOg^a^ 1 O^l 

(Dmmz&vzm 3 ^n^^t 8ffM0T*s<> 

[04] ^H^0»lf/H X^^SOI 1 OUS 
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[0 5] **W©»K7 ? /WXO«E^ft<OJBlfl!)*Jfi 
[0 6] *»*©W*5 f n-f ^©<E9^j£o» KDUSS 
[0 7] mi OSS (0 1 OSS 10 0)0 tf->fc 
[08] @2(Dflr/WX^Mt5fcJ6^1wl 
[0 9] H2©»«7 f A-fX*»ft-r-6fc»<OJB2 0!)X 
[0 1 0] i2^»Ir/H^^MTl)fci6^3(D 
[0 11] 0 2<7)»|»-rA-f ^*«jS&-rSfc»<DSB4 0 
[0 1 2] 0 2O^MT r /\WX^^J5£'r^^56om5CD 

[013] m2<Dmmy : /^x&Bf&'rz>rztb<Dm6<D 

[014] EI 2 <^)iSf /H 7 (0 

20 XS£7Kl-£r®0T££o 

[01 s] 0 3 iz^Txm&mmizTikTrz&cDmmmx 

[0 16] 0 4 f:/TtIg0Si^tfcJ6©»fIi t 
[0 17] HStC^-rxSOBJffl^-rfcfeOWrHB-T? 

[018] 0 6 \z^Txm<Dmffl&m-tfz#)<DWrffimT 
[019] (a) , (b) \tmz. ^m^m^xmm 
[020] m£k^mK<Dmm$:ffiwTz>rzist><Dmx$> 
[021] «aa^«Bco»a5co(ffaff«ig*^r0T* 

So 

[022] fsa*^aosssosi^«:iK^-rs^d&o 

[0 2 3] *^$ffi^7^f^^T h'J^XSSO 

[0 2 4] *^^^:7^f^7 h'J^XSto 

[0 2 5] *^^^c7^r^7 MJ ^XSSO 
Siit^SO^ 3 ©Ii*Str/H XOSfTffi0T*So 
[0 2 6] *afl*ffl^ft7^7>f^ HJ^XSIKO 

[0 2 7] *^&ffl^fc7^f^VhiJ^XSfi0 

[02 8] *^B^O»M^/WXOS¥^SOffiOfi?iJ^ 

[0 2 9] ^^^OWJK^/WXO^^ffiO^^fCffl 

5^ <&0ij£RiBTfc#<B0T**. 
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[0 3 0] *^BjOTSfKx/\*-f Z.O)&W-J5&<D&Mm& 

[S3i] m 9 (DT.m<r>'mznm2tiz>Mm<zmm-i * 
[@32] 010 v>T.n<»mz-&mt£nz>Mmfemm^ 

[03 3] H6©I8»C5l**^Tffton*=«(E9» 

oiij&nis i *^-rstBs»f®0T?*i). 

[0 3 4] 0 3 3©iec?l#«i>Tfft>n*r:*IE9 
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^F»jiftlXS2 S:7K-rStKff®0T*^. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which forms a detached core on a substrate. The 2nd process which forms a 
thin film device on the aforementioned detached core. The 3rd process which produces an ablation 
phenomenon in the inside of the layer of the aforementioned detached core, and/or an interface, and 
makes the aforementioned substrate exfoliate from the aforementioned detached core. It is the ablation 
method of the thin film device equipped with the above, and is characterized by establishing the ion- 
implantation process which pours ion into the aforementioned detached core before the 3rd process of 
the above. 

[Claim 2] The ablation method of the thin film device characterized by including the process made to 
gasificate the aforementioned ion poured into the aforementioned detached core at the three 
aforementioned process in a claim 1 . 

[Claim 3] It is the ablation method of the thin film device characterized by including the process in 
which the 3rd process of the above carries out optical irradiation in a claim 2 at an account detached 
core. 

[Claim 4] The ablation method of the thin film device characterized by cutting combination of the atom 
or molecule which constitutes the aforementioned detached core from an aforementioned ion- 
implantation process by the aforementioned ion in a claim 1 or either of 3, and giving a damage 
beforehand to the aforementioned detached core. 

[Claim 5] The ablation method of the thin film device characterized by changing the property of the 
aforementioned detached core by the aforementioned ion, and weakening the adhesion of the 
aforementioned detached core and the aforementioned substrate beforehand at the aforementioned ion- 
implantation process in a claim 1 or either of 4. 

[Claim 6] It is the ablation method of a thin film device that the 2nd process of the above has a TFT 
formation process for forming TFT in a claim 1 or either of 5, and the aforementioned TFT formation 
process is characterized by carrying out the aforementioned ion- implantation process after the 
aforementioned channel stratification process including a channel stratification process. 
[Claim 7] The aforementioned TFT formation process is the ablation method of the thin film device 
characterized by carrying out the aforementioned ion-implantation process after the aforementioned 
channel pattern formation process in a claim 6 including a channel pattern formation process after the 
aforementioned channel stratification process. 

[Claim 8] It is the ablation method of the thin film device characterized by for the aforementioned ion- 
implantation process forming a mask among the aforementioned channel layers in claims 6 or 7 on a 
channel field and the becoming field, and carrying out. 

[Claim 9] It is the ablation method of the thin film device characterized by to be the process in which the 
aforementioned TFT formation process forms a gate insulator layer on this channel pattern after the 
aforementioned channel pattern formation process in a claim 7, and on this gate insulator layer, and to 
carry out the aforementioned ion-implantation process by using the aforementioned gate electrode as a 
mask including the aforementioned channel field and the process which forms a gate electrode in the 
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field which counters. 

[Claim 10] It is the ablation method of the thin film device characterized by pouring in simultaneously 
the impurity ion by which the aforementioned ion-implantation process is driven into either [ at least ] 
the source field in the aforementioned channel pattern, or a drain field in claims 8 or 9, and the 
aforementioned ion which mass is lighter than it and is driven into the aforementioned detached core. 
[Claim 11] The aforementioned ion-implantation process is the ablation method of the thin film device 
characterized by carrying out in front of the aforementioned crystallization process including the process 
in which the aforementioned TFT formation process forms an amorphous silicon layer as the 
aforementioned channel layer in a claim 6, and the crystallization process which laser annealing is 
carried out [ process ] and crystallizes the account amorphous silicon layer of back to front. 
[Claim 12] It is the ablation method of the thin film device characterized by the aforementioned ion 
being a hydrogen ion in a claim 1 or either of 1 1 . 

[Claim 13] The ablation method of the thin film device characterized by making into less than 350 
degrees C process temperature of the process carried out after the aforementioned ion-implantation 
process in a claim 12. 

[Claim 14] The thin film device which uses the ablation method of ** for a claim 1 or either of 13, 
exfoliates from the aforementioned substrate, and changes. 

[Claim 15] The active-matrix substrate which is an active-matrix substrate which the pixel section 
consists of including the TFT arranged in the shape of a matrix, and the pixel electrode connected to the 
end of the TFT, and was manufactured by imprinting the TFT of the aforementioned pixel section using 
a method according to claim 6 to 13. 

[Claim 16] The liquid crystal display manufactured using the active-matrix substrate according to claim 
15. 

[Claim 17] The imprint method of the thin film device characterized by imprinting the aforementioned 
transferred layer characterized by providing the following on a secondary imprint object. The 1st 
process which forms the 1st detached core on a substrate. The 2nd process which forms the transferred 
layer containing a thin film device on the 1st detached core of the above. The 3rd process which forms 
the 2nd detached core which consists of water solubility or organic-solvent melting nature adhesives on 
the aforementioned transferred layer. It borders on the 1st detached core of the above at the 4th process 
which joins a primary imprint object on the 2nd detached core of the above. The 5th process which 
removes the aforementioned substrate from the aforementioned transferred layer, and the 6th process 
which joins a secondary imprint object to the inferior surface of tongue of the aforementioned 
transferred layer, The 2nd detached core of the above is contacted to water or the organic solvent, and it 
has the 7th process which removes the aforementioned primary imprint object from the aforementioned 
transferred layer bordering on the 2nd detached core of the above, and is the aforementioned thin film 
device. 

[Claim 18] The imprint method of the thin film device characterized by imprinting the aforementioned 
transferred layer characterized by providing the following on a secondary imprint object. The 1st 
process which forms the 1st detached core on a substrate. The 2nd process which forms the transferred 
layer containing a thin film device on the 1st detached core of the above. The 3rd process which forms 
the 2nd detached core which consists of the adhesives which have an ablation operation by heating or 
UV irradiation on the aforementioned transferred layer. It borders on the 1st detached core of the above 
at the 4th process which joins a primary imprint object on the 2nd detached core of the above. The 5th 
process which removes the aforementioned substrate from the aforementioned transferred layer, and the 
6th process which joins a secondary imprint object to the inferior surface of tongue of the 
aforementioned transferred layer, UV irradiation is carried out, and it has heating or the 7th process 
which removes the aforementioned primary imprint object from the aforementioned transferred layer 
bordering on the 2nd detached core of the above for the 2nd detached core of the above, and is the 
aforementioned thin film device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ablation method of a thin 
film device, the imprint method of a thin film device, a thin film device, an active-matrix substrate, and 
a liquid crystal display. 
[0002] 

Background of the Invention] For example, it faces manufacturing the liquid crystal display using TFT 
(TFT), and passes through the process which forms TFT by CVD etc. on a substrate. Since the process 
which forms TFT on a substrate is accompanied by high temperature processing, a substrate needs to use 
what has the high thing, i.e., the softening temperature, and the high melting point of the quality of the 
material which is excellent in thermal resistance. Therefore, quartz glass is used as a substrate which 
bears the temperature of about 1000 degrees C now, and heat-resisting glass is used as a substrate which 
bears the temperature around 500 degrees C. 

[0003] As mentioned above, the substrate in which a thin film device is carried must satisfy the 
conditions for manufacturing those thin film devices. That is, it is determined that the substrate to be 
used will surely fulfill the manufacture conditions of the device carried. 

[0004] However, when its attention is paid only to the stage after the substrate in which thin film 
devices, such as TFT, were carried is completed, above-mentioned "substrate" is not sometimes 
necessarily desirable. 

[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used as 

mentioned above when passing through the manufacture process accompanied by high temperature 

processing, these are very expensive, therefore cause elevation of a product price. 

[0006] Moreover, a glass substrate has the property for it to be heavy and to be easy to be divided. 

Although what cannot break easily even if it is cheap as much as possible, it is light and it bears and 

drops also on deformation of some is desirable in the liquid crystal display used for portable electronic 

equipment, such as a palm top computer and a portable telephone, actually, a glass substrate is heavy, 

and is weak to deformation, and it is common that there is fear of destruction by fall. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of the 

restrictions which come from manufacture conditions, and a product, and to satisfy the conditions and 

property of these both sides to it. 

[0008] Then, an applicant for this patent has proposed the technology of exfoliating from the 1st 
substrate and making the 2nd substrate imprinting this thin film device, after forming a thin film device 
on the 1st substrate in the conventional process (Japanese Patent Application No. No. 225643 [ eight 
to ]). For this reason, the detached core is formed between the 1st substrate and the thin film device 
which is a transferred layer. The thin film device which is a transferred layer is made to exfoliate from 
the 1st substrate, and this transferred layer is made to imprint to a 2nd substrate side by irradiating light 
at this detached core. 
[0009] 
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[Problem(s) to be Solved by the Invention] According to the experiment of this invention person, when 
making a thin film device exfoliate from the 1st substrate, it was discovered that an ablation 
phenomenon may not fully arise in a detached core only by irradiating light at a detached core. 
[0010] And that it is dependent on the property of a detached core made [ of this invention person ] it 
clear wholeheartedly whether, according to research, it would be easy to produce this ablation 
phenomenon. 

[001 1] Furthermore, the technical problem that it will differ mutually had the laminating relation of a 
transferred layer to the 1st substrate used when manufacturing a transferred layer, and the laminating 
relation of a transferred layer to the 2nd substrate which is the imprint place of the transferred layer. 
[0012] Then, this invention is to offer the thin film device, active-matrix substrate, and liquid crystal 
display which are manufactured using the ablation method of a thin film device and it compensate [ it ] 
for a bird clapper the state where a detached core tends to exfoliate, and it was made to make a thin film 
device exfoliate easily from a substrate in front of the process which makes a detached core produce an 
ablation phenomenon in ablation. 

[0013] Other purposes of this invention are to offer the imprint method of the thin film device which can 
make in agreement the laminating relation of a transferred layer to the substrate used at the time of 
manufacture of a transferred layer, and the laminating relation of a transferred layer to the imprint object 
which is the imprint place of the transferred layer. 
[0014] 

[Means for Solving the Problem] The 1st process at which invention according to claim 1 forms a 
detached core on a substrate, and the 2nd process which forms a thin film device on the aforementioned 
detached core, An ablation phenomenon is produced in the inside of the layer of the aforementioned 
detached core, and/or an interface, and it is characterized by establishing the ion-implantation process 
which pours ion into the aforementioned detached core before the 3rd process of the above in the 
ablation method of the thin film device which has the 3rd process which makes the aforementioned 
substrate exfoliate from the aforementioned detached core. 

[0015] For example, the detached core which has the property which absorbs light that the reliability in 
device manufacture is high, on substrates, such as a quartz substrate, is prepared, and thin film devices, 
such as TFT, are formed on the substrate. It joins to the imprint object of a request of a thin film device 
through the glue line preferably next. Light is irradiated after that at a detached core, and it produces and 
cheats out of an ablation phenomenon in the detached core. Thereby, a thin film device can be made to 
exfoliate from a substrate by applying the force to a substrate. 

[0016] The ablation phenomenon of the detached core in an ablation process can become remarkable, 
and a thin film device can be made to exfoliate from a substrate certainly by pouring ion into a detached 
core in front of an ablation process at this time. 

[0017] Here, by pouring ion into a detached core beforehand, the operation defined as either of the 

claims 2-5 is made, and the ablation phenomenon of a detached core becomes remarkable. 

[0018] According to the claim 2, the process at which the three aforementioned process gasificates the 

aforementioned ion poured into the aforementioned detached core is included. If it gasificates the ion in 

a detached core, in a detached core, internal pressure will arise and the ablation phenomenon will be 

promoted. 

[0019] In this case, light can be irradiated at a detached core and the ion for ablation can be made to 
gasificate by the light, as shown in a claim 3. If optical irradiation is carried out at this time [ side / rear- 
face / of a substrate ], the quantity of light by which optical incidence is carried out to a thin film device 
layer can be reduced, and degradation of the property can be prevented. 

[0020] According to the claim 4, at the aforementioned ion-implantation process, combination of the 
atom or molecule which constitutes the aforementioned detached core by the aforementioned ion is cut, 
and a damage is beforehand given to the aforementioned detached core. Therefore, the ablation 
phenomenon in the detached core produced at a subsequent ablation process is promoted. 
[0021] According to the claim 5, at the aforementioned ion-implantation process, the property of the 
aforementioned detached core is changed by the aforementioned ion, and the adhesion of the 
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aforementioned detached core and the aforementioned substrate is weakened beforehand. Therefore, the 
ablation phenomenon in the detached core produced at a subsequent ablation process is promoted. 
[0022] Invention of a claim 6 has a TFT formation process for the 2nd process of the above forming 
TFT in a claim 1 or either of 5, and the aforementioned TFT formation process is characterized by 
carrying out the aforementioned ion-implantation process after the aforementioned channel stratification 
process including a channel stratification process. 

[0023] A channel formation process turns into a high-temperature-processing process as compared with 
other processes. Therefore, it is because there is a possibility that ion may be emitted from a detached 
core at the time of subsequent high temperature processing when the ion for ablation phenomenon 
promotion is poured in before it at the detached core. 

[0024] In a claim 6, the aforementioned TFT formation process is characterized by carrying out the 
aforementioned ion-implantation process after the aforementioned channel pattern formation process 
including a channel pattern formation process after the aforementioned channel stratification process by 
invention of a claim 7. 

[0025] If the channel pattern is formed, even if it pours in the ion for ablation phenomenon promotion 
from a channel pattern side, the area of the channel pattern itself which may serve as an obstacle of the 
pouring will decrease. Therefore, it becomes that it is easy to make ion reach to a detached core. 
[0026] Invention of a claim 8 is characterized by for the aforementioned ion-implantation process 
forming a mask among the aforementioned channel layers on a channel field and the becoming field, 
and carrying it out in claims 6 or 7. 

[0027] It is because there is a possibility that transistor characteristics may deteriorate when ion is 
poured into a channel field. In addition, the process which carries out the mask of the channel field and 
carries out an ion implantation may be before channel pattern formation or after formation. 
[0028] In a claim 9, the aforementioned TFT formation process is characterized by carrying out the 
aforementioned ion-implantation process by using the aforementioned gate electrode as a mask after the 
aforementioned channel pattern formation process including the process which forms a gate insulator 
layer on this channel pattern, and the process which forms a gate electrode on this gate insulator layer in 
a claim 7. 

[0029] Since a gate electrode is formed in a channel and the position which counters, a gate electrode 
can be used also [ field / channel ] as a mask which prevents that ion pours into a channel field. In 
addition, according to the acceleration voltage of ion, you may form a mask further on a gate electrode. 
[0030] It is characterized by invention of a claim 10 pouring in simultaneously the impurity ion by 
which the aforementioned ion-implantation process is driven into either [ at least ] the source field in the 
aforementioned channel pattern, or a drain field, and the aforementioned ion which mass is lighter than 
it and is driven into the aforementioned detached core in claims 8 or 9. 

[0031] If it carries out like this, the ion-implantation process to a detached core and the impurity ion- 
implantation process to the source and/or a drain field can be made to serve a double purpose. In 
addition, since mass is lighter than impurity ion, ion can reach to the detached core in a position deeper 
than the source and a drain field. 

[0032] The aforementioned ion-implantation process is characterized by carrying out in front of the 
aforementioned crystallization process including the crystallization process which the aforementioned 
TFT formation process carries out laser annealing of the process in which an amorphous silicon layer is 
formed as the aforementioned channel layer, and its account amorphous silicon layer of back to front in 
a claim 6, and invention of a claim 1 1 crystallizes. 

[0033] Crystallinity is raised by the subsequent laser annealing process even if a damage should arise in 
a channel layer by operation of an ion-implantation process. 

[0034] Invention of a claim 12 is characterized by the aforementioned ion being a hydrogen ion in a 
claim 1 or either of 11. 

[0035] If a hydrogen ion is poured into a detached core, it can be made to contribute to the operation 
shown in each of claims 2-4. Since mass is lighter than the impurity ion (boron, Lynn, etc.) driven into 
the source and a drain, especially the hydrogen ion is suitable also for implementation of invention of a 
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claim 9. In addition, as ion which mainly produces gasification of a claim 2, nitrogen ion etc. can be 
mentioned other than a hydrogen ion. Moreover, as ion which mainly produces the damage of claims 3 
and 4, or an adhesion fall, Si ion etc. can be mentioned other than a hydrogen ion. 
[0036] Invention of a claim 13 is characterized by making into less than 350 degrees C process 
temperature of the process carried out after the aforementioned ion-implantation process in a claim 12. 
[0037] Since it begins to escape from the hydrogen poured into the detached core by being heated by 
350 degrees C or more, as for the process which needs the process temperature of 350 degrees C or 
more, it is desirable to carry out, before the ion-implantation process to a detached core. 
[0038] Invention of a claim 14 defines the thin film device which uses the ablation method of** for a 
claim 1 or either of 13, exfoliates from the aforementioned substrate, and changes. Since the ablation 
from a detached core is easy for this thin film device, there is little mechanical pressure which acts at the 
time of ablation, it ends, and can lessen the defect depending on the size of the load. 
[0039] Invention of a claim 15 is an active-matrix substrate which the pixel section consists of including 
the TFT arranged in the shape of a matrix, and the pixel electrode connected to the end of the TFT, and 
defines the active-matrix substrate manufactured by imprinting the TFT of the aforementioned pixel 
section using a method according to claim 6 to 13. 

[0040] This active-matrix substrate as well as invention of a claim 13 can lessen a defect. 

[0041] Invention of a claim 16 defines the liquid crystal display manufactured using the active-matrix 

substrate according to claim 15. 

[0042] Since the active-matrix substrate of a claim 15 is used for this liquid crystal display, its defect as 
the whole liquid crystal display also decreases. 

[0043] The imprint method of the thin film device concerning invention of a claim 17 The 1st process 
which forms the 1st detached core on a substrate, and the 2nd process which forms the transferred layer 
containing a thin film device on the 1st detached core of the above, The 3rd process which forms the 2nd 
detached core which consists of water solubility or organic-solvent melting nature adhesives on the 
aforementioned transferred layer, It borders on the 1st detached core of the above at the 4th process 
which joins a primary imprint object on the 2nd detached core of the above. The 5th process which 
removes the aforementioned substrate from the aforementioned transferred layer, and the 6th process 
which joins a secondary imprint object to the inferior surface of tongue of the aforementioned 
transferred layer, The 2nd detached core of the above is contacted to water or the organic solvent, and it 
has the 7th process which removes the aforementioned primary imprint object from the aforementioned 
transferred layer bordering on the 2nd detached core of the above, and is characterized by imprinting the 
aforementioned transferred layer containing the aforementioned thin film device on a secondary imprint 
object. 

[0044] After removing the 1st detached core and joining a secondary imprint object to the inferior 
surface of tongue from the inferior surface of tongue of a transferred layer, it is made to secede from a 
primary imprint object from a transferred layer bordering on the 2nd detached core according to 
invention of a claim 17. If it carries out like this, a secondary imprint object will exist in the place in 
which the original substrate was located to a transferred layer, and the laminating relation of the 
transferred layer to the original substrate and the laminating relation of a transferred layer to a secondary 
imprint object are in agreement, here, since water-soluble adhesives or organic-solvent melting nature 
adhesives is used as the 2nd detached core, the 2nd detached core is contacted with water or the organic 
solvent to make it secede from a primary imprint object ~ being sufficient . 

[0045] By the imprint method of the thin film device concerning invention of a claim 18, as the 2nd 
detached core under method invention of a claim 17, it replaces with the above-mentioned adhesives and 
the adhesives which can exfoliate by heating or ultraviolet rays are used. 

[0046] In this case, if the 2nd detached core is contacted in the adhesives which can exfoliate by heating 
or ultraviolet rays making it secede from a primary imprint object, the laminating relation of the 
transferred layer to the original substrate and the laminating relation of a transferred layer to a secondary 
imprint object can be made in agreement like invention of a claim 17. 
[0047] 
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[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0048] <Gestalt of the 1st operation> drawing 1 - drawing 6 are drawings for explaining the imprint 
method of a thin film device which will be the requisite for this invention. 

[0049] As shown in [process 1] drawin g 1 , a detached core (optical-absorption layer) 120 is formed on 
a substrate 100. 

[0050] Hereafter, a substrate 100 and a detached core 120 are explained. 

[0051] ** What has the translucency which light may penetrate is used for the explanation substrate 100 
about a substrate 100. 

[0052] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more 
desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of light becomes 
large and needs the big quantity of light by exfoliating a detached core 120. 

[0053] Moreover, as for a substrate 100, it is desirable to consist of reliable material, and it is desirable 
to consist of material which was excellent in thermal resistance especially. It is because the width of face 
of a setup of membrane formation conditions, such as the temperature condition, will spread also in that 
case on the occasion of formation of the transferred layer 140 grade to a substrate 100 top if the 
substrate 100 is excellent in thermal resistance, although the reason has what process temperature 
becomes high in case the transferred layer 140 and interlayer 142 who mention later are formed (for 
example, about 350-1000 degrees C) depending on the kind and formation method. 
[0054] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ] -material more than 
Tmax thing, when the maximum temperature in the case of formation of the transferred layer 140 is set 
to Tmax. Specifically, a thing 350 degrees C or more has a desirable strain point, and the component of 
a substrate 100 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting 
glass of quartz glass, Corning 7059, and NEC glass OA-2 grade is mentioned, for example. 
[0055] Moreover, although especially the thickness of a substrate 100 is not limited, usually, it is 
desirable that it is about 0.1-5.0mm, and it is more desirable that it is about 0.5-1. 5mm. If the thickness 
of a substrate 100 is too thin, a strong fall will be caused, and if too thick, the permeability of a substrate 
100 will become easy to produce attenuation of light in a low case. In addition, when the permeability of 
the light of a substrate 100 is high, the thickness may exceed the aforementioned upper limit. In 
addition, as for the thickness of a substrate 100, it is desirable that it is uniform so that light can be 
irradiated uniformly. 

[0056] ** The explanation detached core 120 of a detached core 120 is receiving any one or two or more 
operations of physical operations (light, heat, etc.), chemical operations (chemical reaction with a 
medical fluid etc.), or mechanical works (hauling force, vibration, etc.), the bonding strength decreases 
or disappears and this urges separation of a substrate 100 to it through this detached core 120. 
[0057] The light which it considers as this detached core 120, for example, is irradiated can be absorbed, 
and what has a property which produces ablation (henceforth "ablation in a layer" and "interfacial 
peeling") in the inside of the layer and/or an interface can be mentioned. What it arises that the bonding 
strength between the atoms of the matter which constitutes a detached core 120, or between molecules 
disappears or decreases, i.e., ablation, and results in the ablation in a layer and/or interfacial peeling by 
irradiation of light preferably is good. 

[0058] Furthermore, a gas may be emitted by irradiation of light from a detached core 120, and the 
separation effect may be discovered. That is, a detached core 120 absorbs light, it becomes a gas to the 
case where the component contained in the detached core 120 serves as a gas, and it is emitted for a 
moment, the steam is emitted, and it may contribute to separation. 

[0059] In this invention, after forming the detached core 120 which has such a property, it is the feature 
to pour in the ion for ablation promotion into a detached core 120, and, thereby, the ablation 
phenomenon in the detached core 120 in a subsequent process is promoted. Therefore, a kind will not be 
asked if the ablation phenomenon by the physical operation, chemical operation, or mechanical work 
mentioned above is promoted as ion for ablation promotion. 

[0060] Next, as composition of such a detached core 120, what is indicated by the following A-E is 
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mentioned, for example. 

[0061] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is a grade more than 2 atom %, and it is more desirable that it is a 2 - 20 atom % grade. Thus, if 
specified quantity content of the hydrogen (H) is carried out, by making light irradiation behind, 
hydrogen will be emitted, internal pressure will occur in a detached core 120, and it will become the 
force in which it exfoliates an up-and-down thin film. The content of the hydrogen in an amorphous 
silicon (H) can be adjusted by setting up suitably conditions, such as membrane formation conditions, 
for example, the gas composition in CVD, gas pressure, gas atmosphere, a quantity of gas flow, 
temperature, substrate temperature, and injection power. 

[0062] With the gestalt of this operation, the ion implantation of the hydrogen ion can be carried out as 
ion for ablation promotion at one after formation of an amorphous silicon layer of stages as hydrogen is 
made to contain in a detached core 120 according to this process condition and also being mentioned 
later. Thereby, the hydrogen more than a constant rate can be made to contain in an amorphous silicon 
layer, without being influenced by the process conditions of an amorphous silicon. 
[0063] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or 
a titanic-acid compound, a zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum oxidization compound, ****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, 
and Si 302 are mentioned, and K2Si03, Li2Si03, CaSi03 and ZrSi04, and Na2Si03 are mentioned as 
a silicic-acid compound, for example. 

[0064] TiO, Ti203, and Ti02 mention as titanium oxide - having - as a titanic-acid compound - 
BaTi04, BaTi03, Ba2Ti 9O20, BaTi 5011, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 
and aluminum2 - Ti05 and FeTi03 are mentioned 

[0065] As a zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and K2Zr03 
are mentioned as a zirconic acid compound, for example. 

[0066] C. Ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D. As nitride ceramic E. organic polymeric-materials organic polymeric materials, such as a silicon 

nitride, nitriding aluminum, and a titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- 

(Imide), - What thing may be used, as long as it has many these combination especially, what has 

combination (these combination is cut by irradiation of light) of COO- (ester), -N=N- (azo), -CH=N- 

(CIF), etc., and. Moreover, organic polymeric materials may have an aromatic hydrocarbon (1, two or 

more benzene rings, or condensed ring of those) in a constructive mood. 

[0067] As an example of such organic polymeric materials, polyethylene, a polyolefine like 

polypropylene, a polyimide, a polyamide, polyester, a polymethylmethacrylate (PMMA), polyphenylene 

sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are raised. 

[0068] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, 
Nd, Pr, Gd, Sm, or sorts of these is mentioned, for example. 

[0069] Moreover, although the thickness of a detached core 120 changes with terms and conditions, 
such as composition of the ablation purpose or a detached core 120, lamination, and the formation 
method, usually, it is desirable that it is lnm - about 20 micrometers, it is more desirable that it is 5nm - 
about 2 micrometers, and it is still more desirable [ thickness ] that it is 5nm - about 1 micrometer. 
While enlarging power (quantity of light) of light in order to secure the good detachability of a detached 
core 120, if the homogeneity of membrane formation is spoiled, nonuniformity may arise in ablation, 
when the thickness of a detached core 120 is too small, and thickness is too thick, in case a detached 
core 120 is removed behind, the work takes time. In addition, as for the thickness of a detached core 
120, it is desirable that it is uniform as much as possible. 

[0070] Especially the formation method of a detached core 120 is not limited, but is suitably chosen 
according to terms and conditions, such as film composition and thickness. For example, it CVD(s) 
(MOCVD and low voltage — CVD and efficient consumer response-CVD are included). Vacuum 
evaporationo, molecular-beam vacuum evaporationo (MB), sputtering, ion plating, The various gaseous- 
phase forming-membranes methods, such as PVD, electroplating, immersing plating (dipping), Various 
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plating, such as electroless deposition, the Langmuir pro jet (LB) method, The applying methods, such 
as a spin coat, a spray coat, and a roll coat, various print processes, a replica method, the ink-jet method, 
a powder jet process, etc. are mentioned, and it can also form or more [ of these ] combining two. 
[0071] For example, when composition of a detached core 120 is an amorphous silicon (a-Si), it is 
desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 
[0072] Moreover, when a detached core 120 is constituted from ceramics by the sol-gel method, or when 
it constitutes from organic polymeric materials, it is desirable the applying method and to form 
membranes with a spin coat especially. 

[0073] As shown in [a process 2], next drawing 2 , the transferred layer (thin film device layer) 140 is 
formed on a detached core 120. Although the detail after this process 2 is later explained with reference 
to drawin g 8 - drawin g 18 , it is carrying out the ion-implantation process for ablation promotion to a 
detached core 120 with the gestalt of this operation in the middle of the process of drawin g 8 - drawing 
13 . 

[0074] The expanded sectional view of K portion (portion shown by surrounding with 1 dotted-line 
chain line in drawing 2 ) of this thin film device layer 140 is shown in the right-hand side of drawing 2 . 
As for the thin film device layer 140, it is constituted including TFT (TFT) formed on Si02 film 
(interlayer) 142, and this TFT possesses the source and the drain layer 146 which introduced n type 
impurity into the polysilicon contest layer, and were formed, the channel layer 144, the gate insulator 
layer 148, the gate electrode 150, the layer insulation film 154, and the electrode 152 that consists of 
aluminum so that it may be illustrated. 

[0075] Although Si02 film is used as an interlayer prepared in contact with a detached core 120 with the 
gestalt of this operation, the insulator layer of others, such as Si3N4, can also be used. Although the 
thickness of Si02 film (interlayer) is suitably determined according to the formation purpose or the grade 
of a function which can be demonstrated, usually, it is desirable that it is lOnm - about 5 micrometers, 
and it is more desirable that it is 40nm - about 1 micrometer. What demonstrates at least one of the 
functions as the protective layer which an interlayer is formed for the various purpose, for example, 
protects the transferred layer 140 physically or chemically, an insulating layer, a conductive layer, the 
shading layer of a laser beam, the barrier layer for migration prevention, and a reflecting layer is 
mentioned. 

[0076] In addition, interlayers, such as Si02 film, may not be formed depending on the case, but the 
direct transferred layer (thin film device layer) 140 may be formed on a detached core 120. 
[0077] The transferred layer 140 (thin film device layer) is a layer containing thin film devices, such as 
TFT as shown in the right-hand side of drawing 2 . 

[0078] As a thin film device, besides TFT, for example, thin film diode, The optoelectric transducer (the 
photosensor, solar battery) and silicon resistance element which consist of PIN junction of silicon, Other 
thin- film-semiconductor devices, an electrode (example : a transparent electrode like ITO and a mesa 
film), Actuators, such as a switching element, memory, and a piezoelectric device, a micro mirror (piezo 
thin film ceramics), There are a micro MAG device which combined a magnetic-recording thin film 
head, a coil, an inductor, the charge of a thin film quantity magnetic-permiable material, and them, a 
filter, a reflective film, a dichroic mirror, etc. 

[0079] Such a thin film device is a relation with the formation method, and is formed through usually 
comparatively high process temperature. Therefore, as mentioned above in this case, as a substrate 100, 
what has high reliability that can bear the process temperature is needed. 

[0080] As shown in [a process 3], next drawin g 3 , the thin film device layer 140 is joined to the imprint 
object 180 through a glue line 160 (adhesion). 

[0081] As a suitable example of the adhesives which constitute a glue line 160, various hardened type 
adhesives, such as optical hardening type adhesives, such as reaction hardening type adhesives, heat- 
hardened type adhesives, and ultraviolet-rays hardening type adhesives, and aversion hardening type 
adhesives, are mentioned. As composition of adhesives, what thing is sufficient as an epoxy system, an 
aery late system, a silicone system, etc., for example. Formation of such a glue line 160 is made for 
example, by the applying method. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 



7/9/2003 



Page 8 of 20 



[0082] After applying hardened type adhesives on the transferred layer (thin film device layer) 140 and 
joining the imprint object 180 on it when using the aforementioned hardened type adhesives for 
example, the aforementioned hardened type adhesives are stiffened by the hardening method according 
to the property of hardened type adhesives, and the transferred layer (thin film device layer) 140 and the 
imprint object 180 are pasted up, and it fixes. 

[0083] when adhesives are optical hardening types, light is irradiated from the substrate of light- 
transmission nature, and both the outsides of an imprint object or — from one outside of the substrate 
100 of light-transmission nature, or the imprint object 180 of light-transmission nature As adhesives, 
optical hardening type adhesives, such as an ultraviolet-rays hardening type which cannot affect a thin 
film device layer easily, are desirable. 

[0084] Water-soluble adhesives can also be used as a glue line 160. As this kind of water-soluble 
adhesives, it is KEMISHIRU made from for example, KEMITEKKU, Inc. The three bond 3046 
(tradename) made from U-451D (tradename) and incorporated company three bond etc. can be 
mentioned. 

[0085] The adhesives which have melting nature to various kinds of organic solvents as a glue line 160 
can also be used. 

[0086] As a glue line 160, the adhesives which present an ablation operation by heating can also be 
used. As this kind of adhesives, RIBAARUFA made from for example, Japanese east DENKO 
(tradename) can be used. 

[0087] As a glue line 160, the adhesives which present an ablation operation by UV irradiation can also 
be used. As this kind of adhesives, the dicing tape D-210 for glass ceramics by LINTEC Corp. and D- 
636 can be used. 

[0088] In addition, unlike illustration, a glue line 160 may be formed in the imprint object 180 side, and 
the transferred layer (thin film device layer) 140 may be pasted up on it. In addition, when imprint object 
180 the very thing has an adhesion function, for example, you may omit formation of a glue line 160. 
[0089] although not limited especially as an imprint object 180 — a substrate (plate) - especially a 
transparent substrate is mentioned In addition, even if such a substrate is monotonous, it may be a curve 
board. Moreover, compared with the aforementioned substrate 100, properties, such as thermal 
resistance and corrosion resistance, may be inferior in the imprint object 180. In order that the reason 
may form the transferred layer (thin film device layer) 140 in a substrate 100 side in this invention and 
may imprint the transferred layer (thin film device layer) 140 on the imprint object 180 after that, the 
property required of the imprint object 180, especially thermal resistance are because it is not dependent 
on the temperature conditions in the case of formation of the transferred layer (thin film device layer) 
140 etc. 

[0090] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 
is set to Tmax, a glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a 
component of the imprint object 0. For example, a glass transition point (Tg) or softening temperature 
can constitute more preferably 800 degrees C or less of 500 degrees C or less of imprint objects 180 
from material 320 degrees C or less still more preferably. 

[0091] Moreover, although what has a certain amount of rigidity (intensity) as a mechanical property of 
the imprint object 180 is desirable, you may have flexibility and elasticity. 

[0092] As a component of such an imprint object 180, various synthetic resin or various glass material 
are mentioned, and various synthetic resin and the usual cheap glass material (low melting point) are 
desirable especially. 

[0093] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefmes, such as an ethylene 
vinylacetate copolymer (EVA), an annular polyolefine, A denaturation polyolefine, a polyvinyl chloride, 
a polyvinylidene chloride, polystyrene, A polyamide, a polyimide, a polyamidoimide, a polycarbonate, 
Polly (4-methyl BENTEN -1), An ionomer, an acrylic resin, a polymethylmethacrylate, an acrylic- 
styrene copolymer (AS resin), A Butadiene Styrene, a poliomyelitis copolymer (EVOH), a polyethylene 
terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and pulley cyclohexane 
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terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether 
imide, a polyacetal (POM), a polyphenylene oxide, A denaturation polyphenylene oxide, a polyarylate, 
an aromatic polyester (liquid crystal polymer), A polytetrafluoroethylene, a polyvinylidene fluoride, 
other fluorine system resins, A styrene system, a polyolefine system, a polyvinyl chloride system, a 
polyurethane system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated- 
polyethylene system, An EBOKISHI resin, phenol resin, a urea resin, melamine resin, a unsaturated 
polyester, The copolymer which is mainly concerned with these, a blend object, a polymer alloy, etc. are 
mentioned, and silicone resin, polyurethane, etc. can be used combining 1 of sorts of these, and two 
sorts or more (as a layered product for example, more than two-layer). 

[0094] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, a soda lime glass, 
potash-lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. 
Among these, compared with silicic-acid glass, the melting point is low, and fabrication and processing 
are also comparatively easy the melting point, and, moreover, things other than silicic-acid glass have it, 
and are desirable. [ cheap ] 

[0095] When using what consisted of synthetic resin as an imprint object 180, while being able to 
fabricate the large-scale imprint object 180 in one, even if it is complicated configurations, such as what 
has a curve side and irregularity, it can manufacture easily, and the various advantages that material cost 
and a manufacturing cost are also cheap can be enjoyed. Therefore, use of synthetic resin is 
advantageous when manufacturing a large-sized and cheap device (for example, liquid crystal display). 
[0096] In addition, the imprint object 180 may constitute a part of device like what constitutes the 
device which became independent in itself like a liquid crystal cell, a light filter and an electrode layer, a 
dielectric layer, an insulating layer, and a semiconductor device. 

[0097] Furthermore, the imprint objects 180 may be matter, such as a metal, ceramics, a stone, and wood 
paper, and may be on the front face of the structures, such as a wall, a pillar, a ceiling, and a 
windowpane, further on the arbitrary fields which constitute a certain article (superiors of the front- face 
top of the field top of a clock, and an air-conditioner, and a printed circuit board). 
[0098] As shown in [a process 4], next drawin g 4 , light is irradiated from the rear- face side of a 
substrate 100. 

[0099] After this light penetrates a substrate 100, it is irradiated by the detached core 120. Thereby, the 
ablation in a layer and/or interfacial peeling arise in a detached core 120, and bonding strength decreases 
or disappears. 

[0100] It is presumed that it is what is depended on phase changes, such as that ablation produces the 
principle which the ablation in a layer and/or interfacial peeling of a detached core 120 produce in the 
component of a detached core 120 and discharge of the gas contained in the detached core 120, melting 
further produced immediately after irradiation, and evapotranspiration. 

[0101] The charge of a bridging (component of a detached core 120) which absorbed irradiation light is 
excited photochemistry- wise or thermally, ablation means combination of the atom of the front face and 
interior or a molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all 
or a part of component of a detached core 120 produces phase changes, such as melting and 
evapotranspiration (evaporation). Moreover, by the aforementioned phase change, it may be in a minute 
firing state and bonding strength may decline. 

[0102] Conditions, such as composition of a detached core 120, and a kind of light irradiated as one of 
the factor of the, wavelength, intensity, the attainment depth, are mentioned by in addition to this being 
influenced by various factors they are [ whether a detached core 120 produces the ablation in a layer, 
interfacial peeling is produced, or ] the both. 

[0103] Here, with the gestalt of this operation, after formation of a detached core 120, in order to make 
detached core 120 the very thing produce an ablation phenomenon more certainly at this 4th process, the 
ion for ablation promotion is poured in. 

[0104] This ion for ablation promotion promotes three either of the followings, or the ablation 
phenomenon of the detached core [ in / nothing and the 4th process / for an operation of two or more 
combination ] 120 at least. 
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[0105] It gasificates the ion for ablation promotion, for example, the hydrogen, (H) or nitrogen (N) with 
which one of them was poured into the detached core 120 by operation of this 4th process, and, thereby, 
ablation of a detached core 120 is promoted. 

[0106] In the ion-implantation process for ablation promotion, other one cut combination of the atom or 
molecule which constitutes a detached core 120 with the ion for ablation promotion, for example, 
hydrogen, (H), nitrogen (N), or silicon (Si), and it has given the damage beforehand to the detached core 
120. Therefore, in the detached core 120 to which the damage was given beforehand, ablation arises 
comparatively easily by operation of the 4th process. 

[0107] In the ion-implantation process for ablation promotion, one of further others changes the property 
of a detached core 120 with the ion for ablation promotion, for example, hydrogen, (H), nitrogen (N)> or 
silicon (Si), and the adhesion of a detached core 120 and a substrate 100 has weakened it beforehand. 
Also in this case, in the detached core 120 which the adhesion with a substrate was able to weaken, 
ablation arises comparatively easily by operation of the 4th process. 

[0108] As a light irradiated at the 4th process, if a detached core 120 is made to start the ablation in a 
layer, and/or interfacial peeling, what thing may be used, for example, an X-ray, ultraviolet rays, the 
light,' infrared radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, 
radiation (alpha rays, beta rays, gamma ray), etc. will be mentioned. A laser beam is desirable at the 
point of being easy to produce ablation (ablation) of a detached core 120 also in it. 
[0109] As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, an excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO 
laser, helium-Ne laser, etc. are used suitably, and especially an excimer laser is desirable also in it. 
[0110] Since it outputs a high energy in a short wavelength region, extremely, an excimer laser can 
make a detached core 120 produce ablation for a short time, and it can exfoliate a detached core 120, 
without making the imprint object 180 and substrate 100 grade which therefore adjoin produce most 
temperature rises (i.e., without it producing degradation and an injury). 

[0111] Moreover, when it makes it faced that a detached core 120 produces ablation and there is a 
wavelength dependency of light, as for the wavelength of the laser beam irradiated, it is desirable that it 
is lOOnm - about 350nm. 

[01 12] An example of permeability to the wavelength of light of a substrate 100 is shown in drawing 7 . 
It has the property that permeability increases steeply to the wavelength of 200nm so that it may be 
illustrated. In such a case, light (wavelength of 308nm) with a wavelength of 210nm or more, for 
example, Xe-Cl excimer laser light, a KrF laser beam (wavelength of 248nm), etc. are irradiated. 
[01 13] Moreover, when making a detached core 120 start phase changes, such as a gas evolution, 
evaporation, and sublimation, and giving a separation property to it, as for the wavelength of the laser 
beam irradiated, it is desirable that it is about 350 to 1200nm. 

[01 14] Moreover, as for especially the energy density in the case of an excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. When 
sufficient ablation etc. does not arise, and an energy density is high, when an energy density is low or 
irradiation time is short, or irradiation time is long, there is a possibility of having a bad influence on the 
transferred layer 140 by the irradiation light which penetrated the detached core 120. 
[01 15] In addition, as a cure in case the irradiation light which penetrated the detached core 120 reaches 
even the transferred layer 140 and does a bad influence, as shown in drawin gJO , there is the method of 
forming the metal membranes 124, such as a tantalum (Ta), on a detached core (laser absorption layer) 
120, for example. Thereby, it is completely reflected by the interface of a metal membrane 124, and the 
laser beam which penetrated the detached core 120 does not have a bad influence on the thin film device 
above it. 

[01 16] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede from a 
detached core 120, as shown in drawin g 5 . Although not illustrated in drawing! , a detached core may 
adhere on a substrate 100 after this secession. 
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[01 17] Next as shown in drawing 6 , the extant detached core 120 is removed by the method which 

combined methods, such as washing, etching, ashing, and polish, or these. It means that the transferred 

layer (thin film device layer) 140 had been imprinted by the imprint object 180 by this. 

rOl 181 In addition when a part of detached core has adhered also to the substrate 100 from which it 

seceded it remove's similarly. In addition, when the substrate 100 consists of an expensive material like 

quartz glass, and a rare material, reuse (recycling) is preferably presented with a substrate 100. That is, 

this invention can be applied to the substrate 100 to reuse, and usefulness is high. 

[01191 The imprint to the imprint object 180 of the transferred layer (thin film device layer) 140 is 

completed through each above process. Then, conductive layers, such as removal of Si02 film which 

adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the transferred layer 

140 1 formation of a desired protective coat, etc. can also be performed. 

[01201 Thus transferred layer (thin film device layer) 140 the very thing which is an exfoliated object is 
not exfoliated directly. Since it exfoliates in the detached core joined to the transferred layer (thin film 
device layer) 140, Irrespective of the property of an exfoliated object (transferred layer 140), conditions, 
etc it can exfoliate easily and uniformly certain moreover (imprint), there is also no damage to the 
exfoliated object (transferred layer 140) in accordance with ablation operation, and the high reliability ot 
the transferred layer 1 40 can be maintained. 

[0121] Next TFT of for example, CMOS structure is formed as a thm film device layer 140 on a 
substrate 100 and a detached core 120, and the example of the concrete manufacture process in the case 
of imprinting this on an imprint object is explained using drawing^ - drawingJl . In addition, the lon- 
implantation process for ablation promotion carried out in the middle of this process is also explained. 
[0122] (Process 1) As shown in drawing 8 , on the translucency substrate (for example, quartz substrate) 
100 laminating formation of a detached core (for example, amorphous silicon layer formed by the 
LPCVD method) 120, an interlayer (for example, Si02 film) 142, and the amorphous silicon layer (for 
example formed by the LPCVD method) 143 is carried out one by one, then a laser beam is irradiated 
from the'upper part all over the amorphous silicon layer 143, and annealing is given. Thereby, the 
amorphous silicon layer 143 is recrystallized and turns into a poly silicon contest layer. In addition, when 
carrying out laser annealing in this case with a beam scan, it is desirable in the same part that optical 
irradiation is carried out 2 times or more so that the beam centers of the beam of each time may lap 
unlike the beam scan to the above-mentioned detached core 120 (it removes in the case of a Gaussian 
beam). In this case, it is because there are no evils, such as optical leakage, and the amorphous silicon 
layer 143 can fully be recrystallized by carrying out multiplex irradiation. 
[0123] If it is after formation of a detached core 120 and is before the laser annealing process for 
crystallization as an operation stage of the pouring process of the ion for ablation promotion, it is 
desirable at the point that an ion implantation can be carried out without needing a mask. 
[0124] Therefore as the operation stage, it is after formation of the detached core 120 of (A) drawmg _8 , 
is after formation of an interlayer's 142 (B) interlayer 142 before formation, is after formation of the 
amorphous silicon layer 143 (before [ C ]) formation of the amorphous silicon layer 143, and becomes 
either in front of the laser annealing process for the crystallization. This (A) In - (C), the operation stage 
of (C) is the most desirable. In the reason, the formation process of the amorphous silicon layer 143, i.e., 
the formation process of a channel layer, serves as process temperature of about 425 degrees C in the 
present condition. When the hydrogen ion is already poured into the detached core 120 as in this case, 
for example, ion for ablation promotion, there is a possibility that hydrogen may escape from and come 
out of a detached core 120 at the temperature of 350 degrees C or more. Therefore, as for the pouring 
process of the ion for ablation promotion, it is desirable to carry out with the operation stage after the 
channel stratification (C). However, since there is such no limit depending on the kind of ion for 
ablation promotion, an operation stage (A) and (B) can also be carried out. Moreover, it is desirable on 
transistor characteristics that the damage resulting from pouring of the ion for ablation promotion has 
not arisen in the layer after laser annealing of the amorphous silicon layer 143 was carried out and it was 
polycrystal-ized. In being (C), even if there is no generating of a damage itself in (A) and (B), and a 
damage arises in amorphous silicon layer 143 the very thing, the influence of the damage will be 
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reduced according to a subsequent crystallization process. 

[0125] In addition, this ion-implantation process for ablation promotion can be carried out using a well- 
known ion implantation equipment. That is, if a hydrogen ion is poured in, for example, the gas 
containing hydrogen is plasma-ized and the hydrogen ion generated by it can be poured into a detached 
core 120 by accelerating by electric field. 

[0126] As an operation stage (D) of an ion-implantation process, you may be after laser annealing. In 
this case, transistor characteristics will not be degraded, if the mask of the portion used as a channel field 
is carried out and it carries out an ion implantation. In addition, a mask is removed after an ion- 
implantation process. As it is alike (process 2), then is shown in drawin g_9 , patterning of the polysilicon 
contest layer obtained by laser annealing is carried out, and Islands 144a and 144b are formed as a 
channel pattern. 

[0127] The ion-implantation process for ablation promotion can be carried out after the 2nd process 
(channel pattern formation process) as the operation stage (E) besides (A) - (D) mentioned above. In this 
case, as shown in drawing 31 , it is on island 144a and 144b, and the mask pattern 201 is formed in the 
channel field in island 144a and 144b, and the portion which counters. And the ion for ablation 
promotion, for example, a hydrogen ion, is turned and poured into a detached core 120 in the state. 
Thereby, hydrogen does not contain to a channel field and transistor characteristics do not deteriorate. In 
addition' if the ion-implantation process for ablation promotion is completed, a mask pattern 201 will be 
removed. 

[0128] (Process 3) As shown in drawin g 10 , the wrap gate insulator layers 148a and 148b are formed 
for Islands 144a and 144b by CVD. 

[0129] The ion-implantation process for ablation promotion can be carried out after the 3rd process (gate 
insulator layer) as the operation stage (F) besides (A) - (E) mentioned above. In this case, as shown in 
drawing 32 , it is on gate insulator layer 148a and 148b, and it is desirable to form a mask pattern 202 in 
the channel field in island 144a and 144b and the portion which counters. 

[0130] (Process 4) As shown in drawing 1 1 , the gate electrodes 150a and 150b which consist of contest 
polysilicon or metal are formed. 

[0131] (Process 5) As shown in drawing 12 , the mask layer 170 which consists of a polyimide etc. is 
formed, using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for example, the 
ion implantation of boron (B) is performed. Of this, the p+ layers 1 72a and 1 72b are formed. 
[0132] The ion-implantation process for ablation promotion can be carried out simultaneously with this 
boron ion-implantation process as the operation stage (G) besides (A) - (F) mentioned above. In this 
case, the mixed gas of B-2H6(5%)+H2 (95%) is plasma-ized, the boron ion and hydrogen ion which 
were generated by that cause are accelerated, and it leads to a substrate, without minding a mass 
spectrograph. If it does so, even if it is the same acceleration voltage, while the boron ion with heavy 
mass stops at the polycrystal silicon layer by the side of the upper layer, the hydrogen ion with light 
mass will be driven in more deeply, and it will reach to a detached core 120. 

[0133] In addition, although gate electrode 150b functions as the mask pattern 201 of drawing 31 , or the 
mask pattern 202 of drawing 32 similarly at this time, according to acceleration voltage, a mask layer 
can be further prepared on gate electrode 150b. 

[0134] (Process 6) As shown in drawing 13 , the mask layer 174 which consists of a polyimide etc. is 

formed, using gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for example, the 

ion implantation of Lynn (P) is performed. Of this, the n+ layers 1 46a and 1 46b are formed. 

[0135] The ion-implantation process for ablation promotion can be carried out simultaneously with this 

Lynn ion-implantation process as the operation stage (H) besides (A) - (G) mentioned above. Also in 

this case, the mixed gas of PH3(5%)+H2 (95%) is plasma-ized, the phosphorus ion and hydrogen ion 

which were generated by that cause are accelerated, and it leads to a substrate, without minding a mass 

spectrograph. If it does so, even if it is the same acceleration voltage, while the phosphorus ion with 

heavy mass stops at the polycrystal silicon layer by the side of the upper layer, the hydrogen ion with 

light mass will be driven in more deeply, and it will reach to a detached core 120. 

[0136] In addition, although gate electrode 150a functions as the mask pattern 201 of drawing 31 , or the 
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mask pattern 202 of drawing 32 similarly in this case, according to acceleration voltage, a mask layer 
can be further prepared on gate electrode 150a. 

[0137] Moreover, although the operation stage (G) of the above-mentioned ion- implantation process for 
ablation promotion and (H) were simultaneous with the impurity ion-implantation process to the source 
in a process 5 and a process 6, and a drain field, you may perform them separately before and behind it. 
[0138] (Process 7) As shown in drawing 14 , the layer insulation film 154 is formed and Electrodes 
152a-152d are alternatively formed after contact hole formation. 

[0139] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film device 
layer) 140 in drawing 2 - drawing 6 . In addition, you may form a protective coat on the layer insulation 
film 154. 

[0140] (Process 8) As shown in drawin g 1 5 , the epoxy resin layer 160 as a glue line is formed on TFT 
of CMOS composition, next TFT is stuck on the imprint object (for example, soda-glass substrate) 180 
through the epoxy resin layer 160. Then, heat is applied, an epoxy resin is stiffened and the imprint 
object 180 and TFT are pasted up (junction). 

[0141] In addition, the photopolymer resin which is ultraviolet-rays hardening type adhesives is 
sufficient as a glue line 160. In this case, ultraviolet rays are irradiated from the imprint object [ not heat 
but ] 180 side, and polymer is stiffened. 

[0142] (Process 9) As shown in drawing 16 , Xe-Cl excimer laser light is irradiated from the rear face of 

the translucency substrate 100, for example. This produces and cheats out of ablation in the inside of the 

layer of a detached core 120, and/or an interface. 

[0143] (Process 10) A substrate 100 is torn off as shown in drawing 17 . 

[0144] (Process 11) Finally etching removes a detached core 120. It means that TFT of CMOS 

composition had been imprinted by the imprint object 180 by this as shown in drawing 18 . 

[0145] <The gestalt of the 2nd operation>, next the gestalt of operation of the 2nd of this invention are 

explained with reference to drawing 33 - drawing 35 . In addition, the gestalt of this 2nd operation 

imprints twice the transferred layer 140 which consists of thin film device layers, and, in addition to the 

process of drawing 1 of the gestalt of the 1st operation - drawin g 6 , the process of drawing 33 - drawing 

35 is added. 

[0146] Here, with the gestalt of this 2nd operation, the detached core 120 shown in drawing 2 - drawing 
5 is called the 1st detached core. Moreover, with the gestalt of this 2nd operation, the glue line 160 of 
drawing 3 - drawing 6 is called the 2nd detached core. Furthermore, with the gestalt of this 2nd 
operation, the imprint object 180 of drawing 3 - drawing 6 is called a primary imprint object. Therefore* 
according to the gestalt of this 2nd operation, in the stage which the process of drawing 6 ended, it 
means that the transferred layer 140 had been imprinted by the primary imprint object 180 through the 
2nd detached core 160. 

[0147] With the gestalt of the 2nd operation here, the quality of the material of the 2nd detached core 
160 can use the thing of the same quality of the material not only as thermofusion nature adhesives and 
water-soluble adhesives but the 1st detached core 120. In order to make easy ablation by this 2nd 
detached core 160 at this time, the ion implantation which was mentioned above and which was 
explained with the gestalt of the 1st operation can be performed. 

[0148] Hereafter, the additional processes 1-3 of drawing 33 carried out after the process of drawing 6 - 
drawin g 35 are explained. 

[0149] Following the process of [additional process 1] drawing 6 , as shown in drawin g 33 , the 
secondary imprint layer 200 is pasted up on the inferior surface of tongue (exposed surface) of the thin 
film device layer 140 through a glue line 190. 

[0150] As a suitable example of the adhesives which constitute a glue line 190, various hardened type 
adhesives, such as optical hardening type adhesives, such as reaction hardening type adhesives, heat- 
hardened type adhesives, and ultraviolet-rays hardening type adhesives, and aversion hardening type 
adhesives, are mentioned. As composition of adhesives, what thing is sufficient as an epoxy system, an 
acrylate system, a silicone system, etc., for example. Formation of such a glue line 190 is made for 
example, by the applying method. 
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[0151] After applying hardened type adhesives to the inferior surface of tongue of the transferred layer 
(thin film device layer) 140 and joining the secondary imprint object 200 further when using the 
aforementioned hardened type adhesives for example, the aforementioned hardened type adhesives are 
stiffened by the hardening method according to the property of hardened type adhesives, and the 
transferred layer (thin film device layer) 140 and the secondary imprint object 200 are pasted up, and it 
fixes. 

[0152] When adhesives are optical hardening types, light is preferably irradiated from the outside of the 
secondary imprint object 200 of light-transmission nature. As long as it uses as adhesives optical 
hardening type adhesives, such as an ultraviolet-rays hardening type which cannot affect a thin film 
device layer easily, you may carry out optical irradiation from the primary imprint object 180 side of 
light-transmission nature, or primary [ of light-transmission nature ] and the both sides of the secondary 
imprint object 180,200. 

[0153] In addition, unlike illustration, a glue line 190 may be formed in the secondary imprint object 
200 side, and the transferred layer (thin film device layer) 140 may be pasted up on it. In addition, when 
secondary imprint object 200 the very thing has an adhesion function, for example, you may omit 
formation of a glue line 190. 

[0154] although not limited especially as a secondary imprint object 200 — a substrate (plate) — 
especially a transparent substrate is mentioned In addition, even if such a substrate is monotonous, it 
may be a curve board. 

[0155] Moreover, compared with the aforementioned substrate 100, properties, such as thermal 
resistance and corrosion resistance, may be inferior in the secondary imprint object 200. In order that the 
reason may form the transferred layer (thin film device layer) 140 in a substrate 100 side in this 
invention and may imprint the transferred layer (thin film device layer) 140 on the secondary imprint 
object 200 after that, the property required of the secondary imprint object 200, especially thermal 
resistance are because it is not dependent on the temperature conditions in the case of formation of the 
transferred layer (thin film device layer) 140 etc. This point is the same also about the primary imprint 
object 180. 

[0156] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 
is set to Tmax, a glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a 
component of primary and the secondary imprint object 180,200. For example, a glass transition point 
(Tg) or softening temperature can constitute more preferably primary and 800 degrees C or less of 500 
degrees C or less of secondary imprint objects 180,200 from material 320 degrees C or less still more 
preferably. 

[0157] Moreover, although what has a certain amount of** (intensity) as a mechanical property of 
primary and the secondary imprint object 180,200 is desirable, you may have flexibility and elasticity. 
[0158] As a component of such primary and the secondary imprint object 180,200, various synthetic 
resin or various glass material are mentioned, and various synthetic resin and the usual cheap glass 
material (low melting point) are desirable especially. 

[0159] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefmes, such as an ethylene 
vinylacetate copolymer (EVA), an annular polyolefine, A denaturation polyolefine, a polyvinyl chloride, 
a polyvinylidene chloride, polystyrene, A polyamide, a polyimide, a polyamidoimide, a polycarbonate, 
Polly (4-methyl BENTEN -1), An ionomer, an acrylic resin, a polymethylmethacrylate, an acrylic- 
styrene copolymer (AS resin), A Butadiene Styrene, a poliomyelitis copolymer (EVOH), a polyethylene 
terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and pulley cyclohexane 
terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether 
imide, a polyacetal (POM), a polyphenylene oxide, A denaturation polyphenylene oxide, a polyarylate, 
an aromatic polyester (liquid crystal polymer), A polytetrafluoroethylene, a polyvinylidene fluoride, 
other fluorine system resins, A styrene system, a polyolefine system, a polyvinyl chloride system, a 
polyurethane system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated- 
polyethylene system, An EBOKISHI resin, phenol resin, a urea resin, melamine resin, a unsaturated 
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polyester The copolymer which is mainly concerned with these, a blend object, a polymer alloy etc. are 
mentioned, and silicone resin, polyurethane, etc. can be used combining 1 of sorts of these, and two 
sorts or more (as a layered product for example, more than two-layer). 

01601 As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, a soda lime glass, 
potash-lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. 
Cng these compared with silicic-acid glass, the melting point is low and fabrication and processing 
anTalsS comparatively easy the melting point, and, moreover, things other than sihcic-acid glass have it, 

^^ST^^iLsisted of synthetic resin as a secondary imprint object 200 while being able 
o fabricate the large-scale secondary imprint object 200 in one, even if it is complicated configurations 
such as what has a curve side and irregularity, it can manufacture easily, and the various advantages that 
material cost and a manufacturing cost are also cheap can be enjoyed. Therefore, use of syndic -.ram is 
advantageous when manufacturing a large-sized and cheap device (for example, liquid crystal display^ 
[0162] In addition, the secondary imprint object 200 may constitute a part of device like what constitutes 
the device which became independent in itself like a liquid crystal cell, a light filter and an electrode 
laver a dielectric layer, an insulating layer, and a semiconductor device. 

r01631 Furthermore, primary and the secondary imprint objects 180,200 may be matter, such as a metal, 
ceramics a stone, and wood paper, and may be on the front face of the structures, such as a wall a 
pillar a ceiling, and a windowpane, further on the arbitrary fields which constitute a certain article 
(superiors of the front-face top of the field top of a clock, and an air-conditioner, and a printed circuit 

Si As shown in the [additional process 2], next dj_wing34 the thermofusion of the thermofusion 
na ure glue line 160 which is the 2nd detached core is heated and earned out. Consequently since the 
adhesive strength of the thermofusion nature glue line 160 becomes weaker, it can be made to secede 
fromle primary imprint object 180 by the thin film device layer 140. In addition, this primary ^impnnt 
object 1 80 can be repeated and reused by removing the thermofusion nature adhesives adhering to the 

just to dip preferably the field which contains the 2nd detached core 160 at 
least L pure water that what is necessary is just to make water contact, when the ^^^^^ 
mentioned above as the 2nd detached core 160 are used. What is necessary is just to contact the field 
which contains the 2nd detached core 160 at least to the organic solvent, when the organic-solvent 
melting nature adhesives mentioned above as the 2nd detached core 160 are used, the field which 
contains the 2nd detached core 160 at least when the adhesives which present an ablation operation by 
heating or UV irradiation mentioned above as the 2nd detached core 160 are used - other layers -- 
minding - heating - or what is necessary is just to carry out UV irradiation Moreover, when an ablation 
kyer is used like ?he 1st detached core 120 as the 2nd detached core, the 2nd detached core 160 is made 
to produce an ablation phenomenon by optical irradiation. The ablation is promoted by the effect of 

[oT6?B7removmgTe 2nd detached core 160 which adhered to the front face of the thin film device 
ayer 40 at the [additional process 3] last, as shown in dmmOl , the thin film device ayer 140 
imprinted by the secondary imprint object 200 can be obtained. Here, the laminating relation of the thin 
film device layer 140 to this secondary imprint object 200 becomes the same as the laminating relation 
of the thin film device layer 140 to the original substrate 100, as shown in drawing^ 
[0167] The imprint to the secondary imprint object 200 of the transferred layer (thin film device layer) 
40 is completed through each above process. Then, conductive layers, such as removal of Si02 film 
which adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the transferred 
laver 140 1, formation of a desired protective coat, etc. can also be performed. 

0168 With the gestalt of the 2nd operation, transferred layer (thin film device layer) 140 the very thing 
which is an exfoliated object is not exfoliated directly. In order to dissociate in the st detached core 120 
and the 2nd detached core 160 and to imprint on the secondary imprint object 200, Irrespective ot the 
property of a dissociated object (transferred layer 140), conditions, etc., it can imprint easily and 
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uniformly certain moreover, there is also no damage to the dissociated object (transferred layer 140) in 
accordance with separation operation, and the high reliability of the transferred layer 140 can be 
maintained. 

[0169] when the technology explained with the <gestalt of the 3rd operation> above-mentioned 1st and 
the gestalt of the 2nd operation was used, it was constituted using the thin film device as shown in 
drawing 19 (a), for example - a microcomputer can be formed now on a desired substrate 
[0170] In drawing 19 (a), the solar battery 340 possessing the PIN junction of an amorphous silicon for 
supplying the supply voltage of these circuits to CPU300, RAM320, and the I/O circuit 360 row from 
which the thin film device was used and which the circuit consisted of is carried on the flexible substrate 
182 which consists of plastics etc. 

[0171] Since the microcomputer of drawin g 19 (a) is formed on the flexible substrate, as shown in 
drawing 19 (b), since it is lightweight, it has strongly the feature that it is strong also to fall in bending. 
[0172] The gestalt of <gestalt of the 4th operation> book operation explains the example of the 
manufacture process in the case of creating the active-matrix type liquid crystal display using the active- 
matrix substrate as shown in drawing 20 and drawing 21 using the imprint technology of an above- 
mentioned thin film device. 

[0173] (Composition of a liquid crystal display) As shown in drawing 20 , an active-matrix type liquid 
crystal display possesses the lighting light sources 400, such as a back light, a polarizing plate 420, the 
active-matrix substrate 440, liquid crystal 460, the opposite substrate 480, and a polarizing plate 500. 
[0174] In addition, if it constitutes as a reflected type liquid crystal panel which replaced with the 
lighting light source 400 and adopted the reflecting plate when using a flexible substrate like plastic film 
for the active-matrix substrate 440 and the opposite substrate 480 of this invention, there is flexibility 
and a lightweight active matrix liquid crystal panel strong against a shock and can be realized. In 
addition, when a pixel electrode is formed with a metal, a reflecting plate and a polarizing plate 420 
become unnecessary. 

[0175] The active-matrix substrate 440 used with the gestalt of this operation arranges TFT in the pixel 
section 442, and is a driver built-in active-matrix substrate in which the driver circuit (a scanning-line 
driver and data-line driver) 444 was carried further. 

[0176] The cross section of the important section of this active matrix liquid crystal display is shown in 
drawing 2 1 , and the circuitry of the important section of a liquid crystal display is shown in drawing 
22. 

[0177] As shown in drawing 22 , the gate is connected to the gate line Gl, one side of a source drain is 
connected to the data line Dl, and the pixel section 442 contains TFT (Ml) by which another side of a 
source drain was connected to liquid crystal 460, and liquid crystal 460. 

[0178] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same process 
as TFT (Ml) of the pixel section. 

[0179] As shown in the left-hand side of drawing 21 , TFT (Ml) in the pixel section 442 is constituted 
including the source drain layers 1 100a and 1 100b, channel 1 lOOe, gate insulator layer 1200a, gate 
electrode 1300a, an insulator layer 1500, and the source drain electrodes 1400a and 1400b. 
[0180] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 shows the 
field (voltage impression field to liquid crystal) where the pixel electrode 1700 impresses voltage to 
liquid crystal 460. The orientation film is omitted among drawing. The pixel electrode 1700 is 
constituted by metals (in the case of a reflected type liquid crystal panel), such as ITO (in the case of a 
light-transmission type liquid crystal panel), or aluminum. Moreover, in drawing 21 , in the voltage 
impression field 1702 to liquid crystal, although the ground insulator layer 1000 under the pixel 
electrode 1700 (interlayer) is removed completely, it is not necessarily limited to this, and since the 
ground insulator layer (interlayer) 1000 is thin, when not becoming the hindrance of the voltage 
impression to liquid crystal, you may leave. 

[0181] Moreover, as shown in the right-hand side of drawing 21 , TFT (M2) which constitutes the driver 
section 444 is constituted including the source, the drain layers 1 100c and 1 100d 5 channel 1 lOOf, gate 
insulator layer 1200b, gate electrode 1300b, an insulator layer 1500, and the source drain electrodes 
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1400c and 1400d. 

[0182] In addition, in drawin g 21 , a reference number 480 is for example, an opposite substrate (for 
example, soda-glass substrate), and a reference number 482 is a common electrode. Moreover, a 
reference number 1000 is Si02 film, a reference number 1600 is a layer insulation film (for example, 
Si02 film), and a reference number 1800 is a glue line. Moreover, a reference number 1900 is a 
substrate (imprint object) which consists for example, of a soda-glass substrate. 
[0183] (Manufacture process of a liquid crystal display) The manufacture process of the liquid crystal 
display of drawin g 21 is hereafter explained with reference to drawing 23 - drawin g 27 . 
[0184] First, it forms through the same manufacture process as drawing 8 - drawing 18 on the substrate 
(for example, quartz substrate) 3000 which it is reliable in TFT (Ml, M2) like drawing 23 , and 
penetrates a laser beam, and a protective coat 1600 is constituted. In addition, in drawin g 23 , a reference 
number 3100 is a detached core (laser absorption layer) into which the ion for ablation promotion is 
poured. Moreover, in drawing 23 , both TFT (Ml, M2) is taken as n type MOSFET. However, it is good 
also as not the thing limited to this but p type MOSFET, and CMOS structure. 
[0185] Next, as shown in drawing 24 , a protective coat 1600 and the ground insulator layer 1000 are 
********** e( j alternatively, and openings 4000 and 4200 are formed alternatively. These two openings 
are simultaneously formed using a common etching process. In addition, in drawi ng 24 , when it is not 
necessarily limited to this, and not becoming the hindrance of the voltage impression to liquid crystal in 
opening 4200 since the ground insulator layer (interlay er) 1000 is thin although the ground insulator 
layer (interlayer) 1000 is removed completely, you may leave. 

[0186] Next, as shown in drawing 25 , the pixel electrode 1700 which consists of metals, such as an ITO 
film or aluminum, is formed. In using an ITO film, it becomes a penetrated type liquid crystal panel, and 
in using metals, such as aluminum, it becomes a reflected type liquid crystal panel. Next, as shown in 
drawing 26 , a substrate 1900 is joined through a glue line 1800 (adhesion). 

[0187] Next, excimer laser light is irradiated from the rear face of a substrate 3000, the operation by the 
ion for ablation promotion is also used, and a detached core 120 is made to produce an ablation 
phenomenon, as shown in drawing 26 . Then, a substrate 3000 is torn off. Since the force like ** is not 
required for tearing off at this time, a mechanical damage does not arise in TFT. 
[0188] Next, a detached core (laser absorption layer) 3100 is removed. Thereby, the active-matrix 
substrate 440 as shown in drawing 27 is completed. It has exposed and the electric connection with 
liquid crystal is possible for the base (field of a reference number 1702) of the pixel electrode 1700. 
Then, an orientation film is formed in the front face of the insulator layer (interlayers, such as Si02) 
1000 of the active-matrix substrate 440, and pixel electrode 1702 front face, and orientation processing 
is performed. The orientation film is omitted in drawing 27 . 

[0189] And the pixel electrode 1709 and the common electrode which counters are further formed in the 
front face, the opposite substrate 480 and the acouchi boomer TORIKU substrate 440 of drawing 21 by 
which orientation processing of the front face was carried out are closed with a sealing agent (sealant), 
liquid crystal is enclosed among both substrates, and a liquid crystal display as shown in drawing 21 is 
completed. 

[0190] The form of operation of the 5th of this invention is shown in <form of the 5th operation> 
drawing 28 . 

[0191] With the form of this operation, multiple-times execution of the imprint method of an above- 
mentioned thin film device is carried out, on a larger substrate (imprint object) than the substrate of an 
imprinting agency, two or more patterns containing a thin film device are imprinted, and, finally a large- 
scale active-matrix substrate is formed. 

[0192] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel 
sections 7100a-7100P are formed. TFT and wiring are formed in the pixel section as surrounded and 
shown to the drawin g 28 bottom by the alternate long and short dash line. In drawing 28 , a reference 
number 7200 is a signal line, a reference number 7210 is the scanning line and a reference number 7230 
is [ a reference number 7220 is a gate electrode and ] a pixel electrode. 

[0193] The large-scale active-matrix substrate in which the reliable thin film device was carried can be 
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created by repeating and using a reliable substrate or carrying out multiple-times execution of the 
imprint of a thin film pattern using two or more 1st substrates. 

[0194] The form of operation of the 6th of a <form of the 6th operation> this invention is shown in 
drawing 29 . 

[0195] The feature of the form of this operation is imprinting two or more patterns containing the thin 
film device (thin film device from which it is got blocked and a minimum line width's differs) from 
which multiple-times execution of the imprint method of an above-mentioned thin film device is carried 
out, and a design rule's (that is, design rule's when carrying out a pattern design's) differs on a bigger 
substrate than the substrate top of an imprinting agency. 

[0196] In drawing 29 , the driver circuit (8000-8032) created in the more detailed manufacture process 
rather than the pixel section (7100a-7100p) is created around the substrate 6000 by the imprint of 
multiple times in the active-matrix substrate of driver loading. 

[0197] Since the shift register which constitutes a driver circuit carries out operation of logic level to the 
bottom of a low battery, from Pixel TFT, pressure-proofing may be low, and as it is therefore set to TFT 
more detailed than Pixel TFT, high integration can be attained. 

[0198] According to the form of this operation, two or more circuits where design rule level differs (that 
is, manufacture processes differ) are realizable on one substrate. In addition, since high pressure- 
proofing is required for a sampling means (TFT M2 of drawing 22 ) to sample a data signal by control 
of a shift register, like Pixel TFT, you may form it with the same process as Pixel TFT / same design 
rule. 
[0199] 

[Example] Next, the concrete example of this invention is explained. 

[0200] (Example 1) The quartz substrate (softening temperature : 1630 degrees C, a strain point : 1070 
degrees C, permeability of an excimer laser : almost 100%) with a 50mm[ 50mm by ] x thickness of 
1.1mm was prepared, and the amorphous silicon (a-Si) film was formed in one side of this quartz 
substrate by low voltage CVD (Si2 H6 gas, 425 degrees C) as a detached core (laser beam absorption 
layer). The thickness of a detached core was lOOnm. 

[0201] Next, it is Si02 as an interlay er on a detached core. The film was formed by efficient consumer 
response-CVD (SiH4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. 
[0202] Next, the amorphous silicon film of 50nm of thickness was formed by low voltage CVD (Si2 H6 
gas, 425 degrees C) as a transferred layer on the interlayer, a laser beam (wavelength of 308nm) is 
irradiated, this amorphous silicon film was crystallized, and it considered as the polysilicon contest film. 
Then, to this polysilicon contest film, predetermined patterning was performed and the field used as the 
source drain channel of TFT was formed, then, TEOS-CVD (SiH4+02 gas) - 1200nm gate insulator 
layer Si02 after forming, form a gate electrode (structure where laminating formation of the refractory 
metals, such as Mo, was carried out at contest polysilicon), on a gate insulator layer, and it carries out an 
ion implantation, using a gate electrode as a mask ~ self - being conformable (selfer line) - the source 
drain field was formed and TFT was formed At this time, the hydrogen ion was simultaneously poured 
into the detached core. Then, the electrode connected to a source drain field and wiring, and the wiring 
which leads to a gate electrode are formed if needed. Although aluminum is used for these electrodes 
and wiring, it is not limited to this. Moreover, when worrying about melting of aluminum by the laser 
radiation of a back process, you may use the metal (what is not fused by the laser radiation of a back 
process) of a high-melting point rather than aluminum. 

[0203] Next, ultraviolet-rays hardening type adhesives were applied on the aforementioned TFT 
(thickness : 100 micrometers), further, after joining a transparent large-sized glass substrate (a soda 
glass, softening temperature: 740 degree C, strain-point:51 1 degree C) with a 300mm[ 200mm by ] x 
thickness of 1.1mm to the paint film as an imprint object, ultraviolet rays were irradiated from the glass- 
substrate side, adhesives were stiffened, and adhesion fixation of these was carried out. 
[0204] Next, the Xe-Cl excimer laser (wavelength : 308nm) was irradiated from the quartz substrate 
side, and the detached core was made to produce exfoliation (exfoliation in a layer, and interfacial 
peeling) by carrying out the beam scan shown after drawing 31 . The energy density of the irradiated 
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Xe-Cl excimer laser was 250 mJ/cm2, and irradiation time was 20ns. In addition, it irradiated, carrying 
out a beam scan so that irradiation of an excimer laser has spot beam irradiation and line beam 
irradiation, spot irradiation may be carried out and the irradiation field of each time may not lap this spot 
irradiation with a predetermined unit field (for example, 8mmx8mm) (twisting like [ if it is a pile in 
front and rear, right and left ]), when it is spot beam irradiation. Moreover, in line beam irradiation, it 
irradiated, carrying out the beam scan of the predetermined unit field (for example, 378mmx0.1mm and 
378mmx0.3mm (field where, as for these, 90% or more of energy is acquired)) similarly, so that the 
irradiation field of each time may not lap. 

[0205] Then, the quartz substrate and the glass substrate (imprint object) were torn off in the detached 
core, and the TFT and the interlayer who were formed on the quartz substrate were imprinted to the 
glass-substrate side. 

[0206] Then, etching, washing, or those combination removed the detached core adhering to the front 
face of the interlayer by the side of a glass substrate. Moreover, processing with the same said of a 
quartz substrate was performed, and the reuse was presented. 

[0207] In addition, if the glass substrate used as an imprint object is a bigger substrate than a quartz 
substrate, the imprint to a glass substrate from a quartz substrate like this example can be repeatedly 
carried out to a superficially different field, and much TFT can be formed on a glass substrate from the 
number of the TFT which can be formed in a quartz substrate. Furthermore, on a glass substrate, a 
laminating can be carried out repeatedly and more TFT can be formed similarly. 
[0208] (Example 2) a detached core -- a detached core formation process - H (hydrogen) - 20at(s)% - 
TFT was imprinted like the example 1 except having considered as the amorphous silicon film to 
contain 

[0209] In addition, adjustment of the amount of H in an amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by low voltage CVD. 
[0210] (Example 3) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition-bTi03, thickness:200nm) formed with the sol-gel method with the 
spin coat. 

[021 1] (Example 4) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition : BaTi03, thickness : 400nm) formed by sputtering. 
[0212] (Example 5) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition :P b (Zr, Ti)03 (PZT) and thickness :50nm) formed by the laser- 
ablation method. 

[0213] (Example 6) TFT was imprinted like the example 1 except having used the detached core as the 
polyimide film (thickness : 200nm) formed with the spin coat. 

[0214] (Example 7) TFT was imprinted like the example 1 except having used the detached core as the 
polyphenylene sulfide film (thickness : 200nm) formed with the spin coat. 

[0215] (Example 8) TFT was imprinted like the example 1 except having used the detached core as 
aluminum layer (thickness : 300nm) formed by sputtering. 

[0216] (Example 9) As an irradiation light, TFT was imprinted like the example 2 except having used 
the Kr-F excimer laser (wavelength : 248nm). In addition, the energy density of the irradiated laser was 
250 mJ/cm2, and irradiation time was 20ns. 

[0217] (Example 10) As an irradiation light, TFT was imprinted like the example 2 except having used 
Nd-YAIG laser (wavelength : 1068nm). In addition, the energy density of the irradiated laser was 400 
mJ/cm2, and irradiation time was 20ns. 

[0218] (Example 11) TFT was imprinted like the example 1 except having considered as the TFT of the 
polysilicon contest film (80nm of thickness) by elevated-temperature process 1000 degree C as a 
transferred layer. 

[0219] (Example 12) As an imprint object, TFT was imprinted like the example 1 except having used 
the transparent substrate made from a polycarbonate (glass transition point : 130 degrees C). 
[0220] (Example 13) As an imprint object, TFT was imprinted like the example 2 except having used 
the transparent substrate made of an AS resin (glass transition point : 70-90 degrees C). 
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[0221] (Example 14) As an imprint object, TFT was imprinted like the example 3 except having used 
the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0222] (Example 15) As an imprint object, TFT was imprinted like the example 5 except having used 
the transparent substrate made from a polyethylene terephthalate (glass transition point : 67 degrees C). 
[0223] (Example 16) As an imprint object, TFT was imprinted like the example 6 except having used 
the transparent substrate made from a high density polyethylene (glass transition point : 77-90 degrees 
Q. 

(Example 17) As an imprint object, TFT was imprinted like the example 9 except having used the 

transparent substrate made from a polyamide (glass transition point : 145 degrees C). 

[0224] (Example 18) As an imprint object, TFT was imprinted like the example 10 except having used 

the transparent substrate made of an epoxy resin (glass transition point : 120 degrees C). 

[0225] (Example 19) As an imprint object, TFT was imprinted like the example 1 1 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0226] About examples 1-19, when the state of the imprinted TFT was guessed the ** view under the 
naked eye and the microscope, respectively, all had neither a defect nor nonuniformity and the imprint 
was made uniformly. 

[0227] Like, when using the imprint technology of this invention, the thing which were described above 
and for which a thin film device (transferred layer) is imprinted to various imprint objects was able to 
become possible, especially exfoliation of a substrate required for an imprint was able to be performed 
reasonable, without acting too much force, or [ that a thin film cannot be formed directly by this ] - or it 
can be formed by imprint also to what consisted of material unsuitable for forming, material with easy 
fabrication, a cheap material, etc., the large-sized body which is hard to move 
[0228] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or substrate material like the low glass material of the melting 
point can be used especially for an imprint object, therefore — for example, it can face manufacturing the 
liquid crystal display in which TFT (especially the polysilicon contest TFT) was formed on the 
transparent substrate, and a large-sized and cheap liquid crystal display can be easily manufactured now 
as an imprint object as a substrate using the quartz-glass substrate which is excellent in thermal 
resistance by using a transparent substrate of the material which it is cheap and processing tends to carry 
out like the low glass material of various synthetic resin or the melting point Such an advantage is the 
same also about manufacture of not only a liquid crystal display but other devices. [0229] Moreover, 
although the above advantages are enjoyed, since a transferred layer like a functional thin film can be 
formed to a heat-resistant high substrate like a reliable substrate, especially a quartz-glass substrate and 
patterning can be carried out further, a reliable functional thin film can be formed on an imprint object 
irrespective of the material property of an imprint object. 

[0230] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, 

therefore, a manufacturing cost is also reduced. 

[0231] 



[Translation done.] 
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